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INTRODUCTION. 



The Excise* (from the Belg. acciise, tributum^ or from 
the Latin, excisum^ to cut off, as a part of the profit cut 
from the whole), is an imposition upon home-made goods 
and commodities as distinguished from Custanu, which is a 

* The Exoifle has also been defined to be a tax laid, in the first instance, 
upon the manufacturer or vendor of various commodities, though ultimately, 
in the increased price, falling upon the consumer. {See Joeob'e Law JHet.^ 
Oilbert's Exeh., Chit. BwnCtJ. 273.) The origin of this great revenue, with 
the view to any regular systematic establishment of it, may be traced to the 
Bepublican (or Long) Parliament, in the reign of Charles I. {Sigm. JSxeUe.) 
An attempt had indeed been made to introduce the Excise in 1626, by a Com- 
mission under the Great Seal ; but Parliament having remonstrated against 
the measure, the Commiasion was cancelled. {Sep* Comtn. Jnq,) The 
Parliamentaxy Ordinance for its establishment was dated 16th May, 1643 ; 
the articles upon which it was then imposed being beer, cider, wine, and 
tobacco. Soon afterwards the Parliament extended the impost to flesh, sugar, 
and such a multitude of other commodities, that it might fairly be denomi. 
nated general. It was established by Mr. Pymme, whom Sir William 
Blackstone justly styles the father of the Excise, as the chief mode of taxation ; 
and it was continued during the whole of the Commonwealth. (SeobeK 
1 B. Oomm, 319, Sigh. Ex.) Upon the restoration of King Charles II., the 
Exdse was continued, and some part of it given to the Crown by way of 
purchase for the feudal tenures and other oppressive parts of the hereditary 
revenue. This was effected by two Acto, 12 Car. 2, cc. 23 and 24, which are 
stiU usually considered as the foundation of the English Excise Laws. Cap. 23 
is entitled " A grant of certain impositicms upon beer, ale, and other liquors, 
for the increase of his Majesty's revenue during his life." Cap. 24 is named 
" An Act for taking away the Court of Wards, and Liveries, and Tenures in 
capite, and by Knights' Service and Purveyance, and for settling a revenue 
upon his Majesty in lieu thereof." Duties were imposed by these Acts upon 
beer, cider, perry, metheglin, or mead, vinegar-beer, and aqua vit», made 
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duty on goods imported from another country. Excise 
duties are at present imposed on spirits, malt, soap, paper, 
bops, sugar, post-horses, stage-coaches, railways, and licenses 
for exercising various trades. 

For managing this important source of Revenue (together 
with the duties on Stamps and Taxes, which have recently 
been consolidated with it,) there is a Board of seven Royal 
Commissioners (now called the Commissioners of *^ Inland 
Rbvenub "), who sit and act daily at the chief office in Old 
Broad Street, in the city of London, and Somerset House, 
in the city of Westminster. These commissioners (of whom 
three, and for many purposes, two, form a quorum,) are 
intrusted (subject to the control of the Treasury), with 



and sold ; . and on beer-, cider, q>irits, and strong water, imported ; and on 
coffee, chocolate, sherbet, and tea, made and sold. Various articles which 
have at different times been chargeable with Excise duties, have subsequently 
been relieved from the burden, or transferred to other departments. In 1797 
the following articles were subject to Excise duties, viz. : — ^Auctions, bricks, 
glass, hops, licenses, malt, paper, soap, spirits (British], Tinegar, starch, 
stone bottles, sweets and mead, tea, tiles, beer, candles, coaches, cocoa-nuts 
and coffee, cider and perry, hides and skins, pepper, printed goods, salt, spirits 
(foreigni), tobacco and snuff, wine, wire. In 1833, the duty on the thirteen 
Incidents last mentioned, had been either taken off or transferred to other 
departments. Others have been removed subsequmtly, and there now only 
remain under the Excise survey, hops, licenses, malt, paper, soap, and spirits 
(British), together with post-horses, stage and hackney carriages, and rail- 
ways, in England, and game certificates in Ireland, which have recently been 
transferred from the Board of Stamps ; and sugar, upon which an Excise 
duty has been lately imposed. The gross receipts for the Excise duties in the 
years 1847, 1848, 1849, and 1850, were as follows : — 





1847. 


1848. 


1849. 


1850. 

5;944,'l82 

5,645,490 

1,309,740 

915,121 

809,444 

142,038 

7,983 

251,215 

195,674 

79,208 

1,130,864 

9,670 

27,883 


Spirits . . . , . 


5,247,498 

4,674,116 

1,114,959 

810,944 

444,396 

169 

161,119 

6,833 

61,948 

83,224 

21,643 

1,092,501 

8,231 

690,669 


6,476,204 

5,443,521 

1,210,400 

789,035 

395,513 

146,012 

6,598 

232,270 

196,904 

70,409 

1,104,184 

11,167 

462,451 


5,793,881 

5,185,223 

1,244,397 

859,576 

208,341 

144,194 

6,801 

235,475 

188,849 

73,234 

1,108,545 

9,062 

462,765 


Malt .... 




Soap 




Paper . 




Hops 




Buffar . 




Post-horse duty 
Ditto Licenses 
Railways . . 
Stage Carriages 
Hackney ditto 
Licenses, general 
Game Certificata 
Bricks .... 


I . 
s . 

• 


Total .... 


14,418^50 


15,544,663 1 15,520»842 


15,968,512 
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the management of the duties, and the appointment, pro- 
motion, and removal of the officers of the establishment : 
and they are assisted by a Secretary, an Accomptani-general, 
a Receiver-general, and a Solicitor ; each of whom has a staff of 
assistants and clerks attached to his particular department.* 

For the purpose of charging, assessing, and collecting the 
Excise duties, the whole of the United Kingdom is laid out 
in sections, in which officers of various ranks are stationed. 
The largest sections are called CollectionSf of which there 
are in England and Wales, sixty-one ; in Scotland, thirteen 
(exclusive of a few districts not included in any particular 
collection) ; and in Ireland, sixteen. Each collection is 
divided into from three to seven Districts, making in the 
whole about four hundred and thirty-six. And each district 
is again subdivided into Bides, and Footwalks or Divisions, of 
which there are from three to eight in a district. The chief 
officer of each collection is the CoUeclor, who has a clerk, 
and in some places, two or three. Each district <is in the 
charge of a Supervisor ; and over each •division or ride is a 
Surveying Officer, There is likewise a Supernumerary Officer 
in each collection in England and Ireland, and in many 
collections there are Assistants and Expectants^f 

The distinctive character of the surveying branch -of the 
Excise establishment is, that all its superior officers are 
selected from the lower ranks ; so that the appointment of 
new officers is invariably to the lowest grade in the service ; 
and the greatest part of the nominations are now made by 
the Lords of the Treasury. 

The first appointment of a person intended for the survey- 
ing branch of the Excise is called an ^^orderfor instructions.^^ 
The age at which a person is admissible is from nineteen to 
twenty-five. It is required " that he be unmarried and 

without family, healthy and active, without any bodily 

< — 

* For fhe names of the present commissioners and principal officers, see the 
Appendix, 
t See the abridged schemes of the Surreying Department in the Appendix. 
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infirmity, and not incumbered with debts ; that he possess 
a good knowledge of vulgar and decimal fractions, and a 
competent knowledge of book-keeping by double entry ; and 
be able to write correctly from dictation." When a person 
has obtained a nomination, he is examined by the surveying 
general examiners, if he reside in or near London, or by the 
supervisor of the district, if he live in the country, as to his 
knowledge of vulgar and decimal arithmetic ; * and should 
this be satisfactory, he is subjected to a more formal exami- 
nation by a committee consisting, in London, of two 
surveying general examiners, a head accomptant, and a 
secretary or correspondent ; and in the country, of the 
collector, a supervisor, and a collector's clerk. Should the 
committee report favourably, the candidate is placed by the 
Board*s order, for instructions under an approved surveying 
officer, where he remains for six weeks, or longer if neces- 
sary, to enable the supervisor to certify " that he is fitted to 
survey the different traders under the excise, and able to cast 
up both excise and malt gauges by the pen and sliding rule ; 
that he has gauged and stocked for six weeks in the district 
in which he was instructed, and entered the same in a book 
provided by him for that purpose ; and that he has made 
true vouchers, and an abstract therefrom ; and that he is in 
all respects qualified for a ganger's employment." After the 
supervisor has certified, the candidate is subjected to another 
examination, either by the committee or the proper collec- 
tor, and if his qualifications are approved of, he is appointed 
an expectant, and receives a commission. f 

* No person ought to be put forward as a candidate in the Excise depart- 
ment of the Inland Bevenne unless he be an expert accountant and yery ready 
with his pen. Deficiencies in other respects may probably be got over by 
diligent self-culture, especially if the candidate be of steady industrious habits, 
and not given to take offence on trivial grounds, or to resent fancied ii^uries ; 
but no qualifications can comjiensate for deficiencies in accoimts and pen- 
manship. 

f The Commissioners of Inland Revenue tecogniae as one of their most 
imiK)rtant responsibilities the duty of keeping the service in a state of 
efficiency. To attain this object, a systematic examination is made of Ih^ 
performances and proceedings of each established officer before he can be 
advanced in rank ; and the duties of the various classes of officers are allotted 
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An Expectant is an officer who is employed to act for a 
regular officer when sick or absent. He has a fixed salary 
of 50/. per annum, and when employed, receives an 
additional allowance at the rate of 30/. per annum. 
As vacancies happen, the expectants are appointed super^ 
numeraries or assistants. 

An Assiitant is an officer whose duty usually is to watoh 
the operations of a single trader, such as a soapmaker or 
distiller, when constant attendance is required. He is also 
occasionally employed to relieve established officers during 
any great pressure of business. His salary is 85/. per 

to each in such a manner as to render these officers a constant check apoa 
each other. The coUector is a check upon the saperriaor, and the saperrisor 
upon the officer ; and the ylgilance and nnoertain Tisits of the sorreyinK 
gmeral examiners (which are not permanent, hat directed withont any 
preyioos intimation on a given point) are intended to hold a perpetual chedc 
QfTCT the whole of the snnreying department ; and to render the system still 
more perfect, an officer isnot promoted, when, tnm length of senitode, he would 
be eligible for a higher station, if there be any censure standing against M»q , 
nor unless he petition for such promotion. Bat having petitioned, his per- 
formances are subjected to a rigid examination in order to ascertain what hla 
conduct has been in the rank he has hitherto held. (See i2g». JEr. Jnq.) 

It thus appears that, although an officer is eligible for advanceme nt to fhe 
higher grades, his promotion is dependent, in a great measure, upon his own 
exertions ; it should therefore be his constant study to conduct himself so that 
he may be found duly qualified when his period of advancement arrives. 
Formerly, instances have occurred of persons rising to the higher stations of 
the Excise, without being distinguished by any great mental acquirements, to 
gay nothing of their moral character ; but the ccmmiissioners have come to 
tl^ determination to select for promotion, in ftitnre, only those officers whose 
character, talents, and acquirements, wiU do honour to the responsible stations 
they are designed to occupy. 

An officer, frmn has first appointment to his highest promotion, ought to be 
a ttmdetU. As soon as he receives his commission, he ought to make himself 
acquainted with the duties which he shall have to discharge, and the best 
mode of discharging them with credit to himself and advantage to the revenue. 
And as his time will not in all probability be ftilly occupied at first, he will 
do well to subject himself to a regular course of study of the different matters 
embraced in the present work. Many of these matters may, indeed, have 
formed part of his school education ; but he should now go through them 
again, with reference to the bearings .whidi they have upon his duties as a 
revenue officer. It is impossible for him to give too much attention to the 
principles of arithmetic, mensuration and gauging ; for the more readily he 
can apply these principles to the duties of his profession, the more satisfao- 
torily he will be able to undertake and discharge tiiem, and the more likely 
will he be to rise to the higher grades in the service. He should also care- 
fully study the laws under which the excise duties ore oolleeted, the heads oi 
which win be found in subsequent pages ; and from time to thne he should 
careftilly note every alteration which may be made in these laws, and the 
Orders which the Board may issue for his guidance. In these studies, he must 

b2 
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annum. A Supernumerary attends the collector on his 
rounds, carrying the official papers and assisting in the collec- 
tion of the duties. His salary is 52/. per annum^ and if he 
officiate for a surveying officer, he receives an additional 
payment, at the rate of 38/. per annum. As vacancies 
occur, assistants and supernumeraries are appointed to the 
next higher station, namely, that of a ride. 

A Ride-Officer has to survey the excise manufacturers 
and traders within a certain extent of country in which 
they are thinly scattered, for which purpose he is 
required to keep a horse. His duty is to attend at the 
traders* establishments, and take an account of the different 
operations going on there, so as to ascertain to what extent 

not be sparing of the use of Ms pen ; bat make copies or memorandimw of 
every thing that engages his attention. He will thus improve his powers of 
composition as well as the character of his handwriting ; and he ought to 
take especial care never to get into a careless or slovenly mode of writing or 
conducting his business. 

When an assistant or supernumerary is appointed to be a stationary murveying 
officer y he ought still to continue to improve himself in writing, composition, 
book-keeping and correspondence ; neglecting no means of improvement that 
come within his reach, and above all, applying himself to the diligent acqui- 
sition of sound principles of rectitude and morality, devoting his energies to 
the conscientious discharge of his duties and the good of the commimity. In 
this situation, great discretion is required in his intercourse witii the traders 
imder his survey. He is required by his instructions, by a civil and becoming 
behaviour, and by evincing a spirit of reasonable accommodati(m, to avoid 
giving any just occasion of complaint to any person with whom he is concerned 
by virtue of his office. He is especially prohibited from receiving rewards or 
treats of any description from the traders under his survey, and the necessity 
of attending to this prohibition cannot be too strictly impressed upon him. It 
is to be regretted that there should be any necessity for the caution ; but, 
whilst all admit the dishonesty of receiving money from traders, it cannot be 
denied that many officers fail to see the impropriety of receiving advantages 
in other respects. Such officers are recommended to ask themselves, how they 
can show their independence befbre a person from whom they have received treats T 
If it be said that in offering an officer a treat, a trader does not want any unfair 
advantage, but only accommodation ; it may be answered, that an officer who 
will not give a trader all the accommodation consistent with the faithfhl dis- 
charge of his duty, without being bribed to it, is unfit for his station*. There 
is another thing which the surveying officer ought not to forget, viz. : — ^that it 
is no part of his business to receive the duties. The person to whom the duties 
are payable, and who is alone accountable for them to the revenue, is Hhe collector. 
The subordinate officers are only charging officers, and they are strictly pro- 
hibited from handling the duty in any shape or under any pretence whatever. 
The law imposes upon the traders the necessity of conveying the money to 
the collector at his sittingrs ; and the Board have, by rei>eated and very strin- 
gent Orders, endeavoured to make the subordinate officers understand, that 
U^ey are not to take the money from the traders, either under pretence of 
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the daty is chargeable ; and at the proper periods he has to 
assess the amount of such duty, and return an account 
thereof for the collector^ in order that he may receive it on 
his rounds. The officer has also to make a return of the 
traders in his ride who are subject to excise licences, with 
the amount payable thereon. He is required to enter in 
proper books an account of all his proceedings, and is 
at all times subject to a strict vigilance on the part of his 
superior officers. His salary is 100/. per annum, and he if 
seldom allowed to remain in one place more than four or 
five years. After a ride -officer has been three years em- 
ployed, the last of which has been in a ride, he is at liberty 
to petition for promotion, and if no censure is recorded 

oonyeying it to the collector, or on any other account ; and no officer who 
TiAiiefl his situation or the welliire of hia fiunily, will lend hinuelf to the breach 
or even to the evasion of these reasonable regulations. 

Before an officer becomes an Examiner ^ be must hare been seren years 
in tiie service, and probably a much longer period. If he be a person of ob- 
servation, he vnll in that time doubtless have made himself acquainted with 
the general nature of the businees of a supervisor. Still, there are many points 
upon which his attendance in London wiU afford him the means of im. 
provement. In the day-time, he ought to lose no opportunity of becoming 
acquainted with the routine of the different offices in the establishment ; and 
his evenings should be employed in reviewing his mathematical and literary 
attainments, and in supplying any deficiencies in his education or mental 
culture, for which the metn^iralis affords so many facilities. He should re- 
collect that he is now preparing to rank in a station of more importance, and 
that his performances will be continually, in one shape or other, under the 
iiQmediate observation of the commissioners, upon whose approbation his 
success in life dei>ends. And under this feeling he should determine to dis- 
cipline himself, and act in such a manner, that he may never be afhdd or 
ashamed of their severest scrutiny. 

Supervisors have not much time for study if they perform their duties 
according to the letter of their instructionB : still, if they intend to rise further 
in the service, they must contrive to improve their theoretical and practical 
knowledge in Excise matters, and, if possible, to add to their literary and 
scientific attainments. As it is, there is not, in this country, a class of more 
hard-working, painstaking people, than supervisors ; and, generally speaking, 
they are amongst the most meritorious and useful members of society. 
According to the present system, they are, perhaps, kept too much in a state 
of suspicion and terror, which from them is spread amongst their inferior 
officers. A supervisor ought to know that his own interest consists not in 
any undue severity upon his officers. By treating them with candour and 
kindness, warning them when they are in error, and encouraging them when 
Ihey are desirous of doing right, a supervisor will generally find that his 
officers will reciprocate his candour and kindness, and his conduct will, in 
the end, be duly appreciated by his superiors. It is, however, of no use 
attempting to screen a careless, drunken, profligate man. The sooner such a 
person is out of the service the better for all parties. 
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against him, his '' books are ordered out for examination '* 
for a quarter of a year previously ; and should it appear that 
his book-keeping has been correctly performed, his traders 
properly surveyed^and his gauges and accounts accurately made 
up, he is appointed a division-officer on the first vacancy. 

A Divinon-Officer has the superintendence of a more 
limited, but more closely populated part of the country than 
a ride-officer. The general character of his business, how* 
ever, is of the same description, and his salary is of the same 
amount ; only he is not required to keep a horse. A 
division-officer after having been seven years in the service, 
the last three of which have been in a division, is eligible to 
petition to be made an Examiner, and if there be no censure 
standing against him, his petition is recorded ; but his re- 
quest is not granted as a matter of course. When there are 
a number of vacancies, the claims of the several candidates 
for promotion are considered by the Board, and a selection 
made of such as, from the character of their handwriting 
and correspondence, appear to be most eligible ; and when 
any candidate is selected, his books for three months are 
again ordered out for examination, and his performances 
subjected to a rigid inspection. Should the result be 
favourable, the officer is ordered to attend at the chief office 
in London, where he is personally examined by the survey- 
ing general examiners as to his grammatical proficiency, 
general acquirements, and knowledge of the excise laws and 
instructions ; as to his ability to write fluently and correctly 
from dictation ; and as to his proficiency in arithmetic, in- 
cluding vulgar and decimal fractions. He is also required 
to draw up some reports to the Board in the form of state- 
ments of complaints against traders, in order that his 
handwriting and capacity for correspondence may be tested ; 
also to make calculations showing the average strength of 
spirits of various strengths and their reduction to proof ; and 
to compute the average gravity of worts of different gravities, 
when mixed together. He is likewise examined by the 
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aecoTDptant-general as to his knowledge of book-keeping hj 
double entry. The results of these examinations, including 
the candidate's original report, &c., are laid before the 
Commissioners, and should they be satisfied therewith, he is 
appointed an examiner. 

An Examiner is an officer who is employed at the chief 
office for the purpose of examining officers' books, and quali- 
fying himself for the duty of supervisor. He is also sent 
into the country, when necessary, to officiate for any super- 
visor who may be out of business through illness, or any 
other cause. His salary is 150/. per annum ; and when he 
is employed in the country he receives an additional allow- 
ance, at the rate of 501. per annum. As vacancies occur, 
examiners are appointed in rotation to be supervisors. 

A Supervisor has the charge of a district comprising a 
certain number of rides and divisions. His principal duty 
is to survey the traders, and check the performances of the 
officers in his district He has also to report to, and corre- 
spond with the Board, and the heads of departments, upon 
all matters connected with the business of his district. His 
duties are very heavy and onerous; and he has to keep a diary 
of his daily performances, which is periodically reported upon 
by his collector, and afterwards read and examined by the 
Board. His salary is 200/. per annum ; out of which, if his 
district be wide, he has to keep a horse. After a supervisor 
has been appointed three years he is eligible for the station 
of surveying general examiner, and after five years he may 
be appointed a collector. These appointments, however, 
are not by rotation ; but are given, as vacancies occur, to 
those supervisors whom the commissioners consider most 
meritorious and eligible. When the selection falls upon any 
particular individual, he is ordered to attend at the Chief 
Office for examination ; and he is there required to com* 
pose a '' Theme " upon some subject connected vrith the 
law or practice of Excise ; and to prove himself a proficient 
in the art of composition ; and to have a practical know- 
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ledge of revenue matters generally : and should his efforts in. 
this respect be successful, his books are ordered out for 
examination. This examination extends sometimes over a 
period of twelve months, and includes not only the super- 
visor's own books, but also those of the officers of his 
district ; he being held responsible for any errors that may 
be discovered in any of them. When tlie examination is 
finished, his " character " is read to the Board, and, if 
approved, he is appointed a Surveying General Examiner. 

A Sunyeying General Examiner has no particular district 
under his charge, but is employed either at the Chief Office 
in London, in reporting upon questions of difficulty relating to 
the rates of duty payable on different articles, or the manage* 
ment of the establishment ; or, in the country, in investiga- 
ting special matters relating to traders or officers^ or survey- . 
ing, as a check upon the proceedings of the supervisors and 
surveying officers. Surveying general examiners are 
divided into four classes ; the first and third being employed 
almost exclusively in the Chief Office : and the second and 
fourth being most of their time engaged in the country. The 
classes and salaries are as follows : — First class, one at 550/.; 
two at 500/.; and two at 450/. Second class, one at 400/.; 
and sixteen at 350/. Third class, one at 350/. ; and four 
at 300/. Fourth class, six at 3002. ; and fourteen at 2502. 
The appointments to the higher classes are made by selection 
from those in the lower. Surveying general examiners, 
without distinction of class, are also selected and appointed 
to be collectors as vacancies occur. 

A CoUectifr is at the head of a particular collection or tract 
of country, including districts, rides, and divisions. His 
business is to collect and account for the duties accruing 
within his collection. For this purpose he is required at 
8tate4 intervals — eight times in the year — to visit, and hold 
a sitting for the receipt of excise duties, at every market town 
in his collection ; and being there attended by his super- 
visors and officers, he receives the duties which the traders 
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are required to bring to him. He also inspects the super- 
visor*8 diaries, and hears and reports upon the officers* expla- 
nations of any complaints which may be stated against them. 
In England and Scotland the collectors now receive the 
assessed and other taxes from the local collectors, and in 
Ireland they receive the crown or quit rents. When not 
on his " rounds/' the collector is employed chiefly in 
making up and transmitting his voluminous accounts and 
returns. He has likewise a general supervision of the con- 
duct of his inferior officers^ and is sometimes employed in 
investigations similar to those intrusted to the surveying 
general examiners. The salary of a collector varies from 
350/. to 600/. per annum. 

Besides this general course of promotion there are some 
fxed offices, to which the officers of the surveying depart- 
ment of different ranks are considered eligible. Thus, the 
under-secretary, assistant-secretary, correspondents, and head 
port- surveyors are usually made from the ranks of surveying 
general examiners. The permit-inspector, clerk of the diaries, 
and assistant port-surveyors are made from supervisors ; col- 
lector's clerks from division officers ; and various port-officers 
and permit-examiners from division or ride-officers. 

All persons employed in the Excise are prohibited from 
interfering in the election of members of Parliament, and 
from receiving bribes or rewards in connexion with their 
business ; and also from carrying on any business or manu- 
factory subject to the Excise laws. On the other hand, they 
are exempted from serving in the militia, or on juries, or in 
corporate or parochial or public offices, and from taking 
parish apprentices ; and no action can be brought against 
them without previous notice. A deduction or per ceniage 
is made from official salaries towards the Government Super- 
annuation Fund ; and, in return for this, when an officer 
retires from the service on account of age or otherwise, an 
annual retiring allowance is made to him proportioned to 
his length of service, &c. In connexion with the Excise 
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Establishment there is also a Life Assurance and Widows'' 
Fund^ but it is not compulsory on the officers to subscribe 
to them. 

To enable the officers properly to assess and secure the 
Excise duties, various regukaions are prescribed by law.* 

* For an abstract of these laws, and an account of the presoit duties, draw- 
backs, and allowances, see Appendix. 

The traders subject to the Excise survey have been divided into six classes : 
1st, persons visited for the purpose of charging the "growing duties," aa 
maltsters, soap-maikers, paper and pasteboard-makers, distiUers, hop-planters, 
and postmasters who let horses for hire ; 2nd, i>er8ons whose licenses are 
high or low, according to the extent of their manufacture, as brewers, 
maltsters, tobacco manufacturers. Sec, ; Srd, persons who are not only liable to 
Excise license, but are also subject to a survey for the purpose of preventing 
the illegal mixture of duty-paid with unduty-paid articles, as reetifiers, 
tobacco manufacturers, malt-roasters, &c. ; 4th, persons visited, because 
subject to a license for dealing in articles upon which the Excise duty has or 
oufl^t to be paid, as inn-keepers who are retailers of spirits ; 6th, persons 
visited in like manner, because subject to a license for dealing in articles 
upon which customs duty has or ought to have been paid, as dealers in tea, 
oc^ee, pepper, tobacco, snuff, foreign wines and spirits ; and lastly, {wrsons 
firom whom no duty for license or otherwise is collected, but who are 
surveyed as a check against tileir making or receiving unduty-paid articles, as 
tallow-melters, &c. 

The duties, except those on licenses and post-horses, are charged by the 
officers, who visit the places where the commodities are manufactured or 
prepared. The general system is, to obtain an account of the materials 
intended to be used, or the earliest possible account of the commodity itself 
after the process has commenced, and to charge the duty in the stage in 
which the most certain and satisfactory account of the quantity produced can 
be obtained. The accounts taken before, and sometimes after, the charge has 
been made, are intended to prevent the manufacturer from sending any part 
of his commodities into consumption before the duty has been charged, and 
introducing fresh materials in the place of the commodities withdrawn. In 
most cases, the manufacturer is required to give notice to the officer before he 
commences an operation, and the officer is enjoined to attend at the premises 
where the most useful accounts can be taken, and on every visit to go through 
the entered premises, and to record in hiB survey-book the state of the 
materials in the process of manufacture, and the quantity, in certain cases, 
when it can be ascertained, and may be usef^ in checking the quantity after, 
wards produced for charge. From these surveys and entries, the charge of 
duty is ultimately made upon the trader, w;^th whom an account of such duty 
is left before the time of payment, which, in the usual course of business, is at 
the collector's round or sittings for the district in which the premises are 
situate. In many cases, a paper is required to be kept on the traders' pre- 
mises, called a " specimen," in which the officer is required to make entries, 
corresponding in substance with the entries in his survey-book, and in other 
cases a " minute paper " is required to be signed on every survey, to show 
that the officer has given due attendance. The several charges upon each 
trader having been recorded in the officer's books as they are made, the whole 
are added up, and returns thereof are made eight times in the year ; namely, 
at the close of each quarter, that is, 6th April, 5th July, 10th October, and 
6th January ; and also at about the middle of each of these quarters ; and in 
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Every Excise trader is required to make an entr^ of the 
premises used for carrying on his manufactory or business, 
and sometimes also of the utensils used in such manufactory 
or business; and the officer is authorised to enter and 

some instances more frequently. When all the chargefl hare been made up, 
the officer transcribes the total amount of .each person's charge from the book 
into an account called a " Toucher," one of which is made out for each 
separate duty, namely, malt, soap, A». The charges on the several traders 
contained in each Toucher are then added up, and the total is the amount of 
that particular head of duty arising within the station. The duty so arising 
is computed and set out in the Touchers, firom which the officer prepares an 
acooimt called an ** abstract," containing the total amount of the commodities 
charged on every trader in his diTlsion or ride, and the duty thereon. These 
accounts are compared with the books and examined by the sapenrisor, who 
forwards the abstract to the collector, to apprise him of the sums with which 
he will be charged by the accomptant at the chief office, and the names of the 
persons from whom he is to receive the same. The superrisor next transmits 
to the chief office the Touchers, which are the foundation of the charge there 
raised agfdnst the collector. 

ETcry collector in the United Kingdom commences the collection of the 
duties (technically called his round) on the same day, which is fixed by the 
Board, commencing about nine days after the offli^rs haTe made up their 
respectiTC books ; and at the different places where he holds his sittings, the 
sums paid to him by the respectiTe traders are discharged in the ledger by 
the collector's clerk ; and those charged, and for which the credit allowed by 
law has not expired, are set forward as " uncollected," to be paid as they be« 
come due ; and the sums which have actually become payable, and are not 
paid at the proper time, are arrears, and an accoxmt of them is kept separate 
for inquiry or proceedings. When the business of collecting is oTcr for the 
day, each officer is required to make out an account in his own book ef the 
different sums arising within his business which the collector has receiTcd 
that day, and another account showing, under each head of duty, the amount 
of arrears outstanding against each trader ; and these accounts haTing been 
compared and examined, the former is signed by the officer and the latter by 
the ooUectoT and supervisor. The total sum received by the collector in each 
station is entered by the officer, in his own figures, in a sheet called the 
** Collector's Petty Account," and signed by both officer and supervisor. 
Each officer also enters in the respective arrear lists for each duty the amount 
of arrears outstanding in his business, which lists, after they have been 
examined by the supervisor, are sent by him to the proper accomptant at the 
chief office. All monies collected are remitted by the collector to the 
receiver-general in London, and the collector is not allowed to retain any 
balance bi his hand at the end of any week if it can be avoided, unless on the 
authority of the Board, which is granted to meet only special advances of 
cash or payments likely to be soon demanded. The collector has also to send 
up one of the petty accounts at the close of each week, in order that it may 
be seen what sums have been receiTcd by him in that week, and the manner 
in which the money has been applied («.e.)* 'whether by remittances, repay, 
ment of duty, allowances^ or drawbacks, &c., &c., or in charges of management, 
for all of which he has to transmit the proper vouchers ; and if any material 
balance remains in his hands at the end of the week, an explanation is 
required to accompany the account, and the date of the Board's order, if any, 
authorising its retention. The money remitted to, or received by, the 
receiver-general is paid into the Bank of England^ and ultimately transferred 
into the Exchequer. 



14 INTRODUCTION. 

remain on such premises, for the purpose of " surveying " 
and gauging such utensils, and taking an account of the 
different articles in process of manufacture. In certain cases, 
also, the trader is required to give notice to the officer before 
he commences or takes certain steps in his operations. In 
case of fraud or breach of TegalBiions, penalties axid forfeitures 
are incurred ; and in many cases the officers are empowered 
to seize the fraudulent articles. 

The duty on Spirits is charged at so much per gallon, 
namely, in England, Is. lOd, ; in Scotland, 3s, 8d, ; and 
Ireland, 2s, 8d. The duty is not charged by actual admea- 
surement of the spirits, but upon the quantity found, accord- 
ing to a certain standard of strength, called ** proof," as 
denoted by the hydrometer, called " Sikes's Hydrometer. " 
There are three modes of charging the duty ; 1st, upon 
the wash used in distilling, one gallon of proof spirits being, 
charged for every hundred gallons of wort for every five 
degrees of gravity attenuated ; 2nd, from the quantity of 
proof spirits on the low wines^ two per cent, being allowed 
in England, and five in Scotland and Ireland, for waste 
arising from the distillation of low wines into spirits and 
feints ; 3rd, from the quantity of proof spirits contained in 
the spirits and feints produced from the distillation of the 
low wines. The distiller is charged with duty on the greatest 
quantity arising from any one of those modes of charge ; 
besides which, if, at the expiration of his license, he shall not 
have been charged for one gallon of proof spirits per cent, 
of wash for every four or five degrees of the gravity of wort, 
according to the materials employed, he is then chargeable 
with duty on the quantity deficient. In order to obtain a 
correct account of these various operations, the officer has to 
gauge the utensils, and frequently to survey the premises 
and utensils, and their contents : and during the time that 
distillation is going on, an officer or an assistant is constantly 
in attendance. After the process has been completed, a 
Pr. and Cr. account is kept of all the spirits in the 
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distiller's stock, and none are allowed to be sent out without 
permit. In Scotland or Ireland spirits may be warehoused 
without payment of duty, until they are taken out for con- 
sumption or removal. If removed from Ireland to Scotland 
or England, or from Scotland to England, a countervailing 
duty is payable at the port to which they are removed. 
Countervailing duties are also charged on spirit mixtures 
and sweets, on removal from one part of the kingdom to the 
other. Spirits, whether foreign or British, can only be removed 
(in quantities exceeding one gallon) with a permit or certifi- 
cate accompanying them. Rectifiers are under the survey of 
the Excise officers ; and the stocks of dealers and retailers 
are subject to inspection. The officers are also authorised to 
search for and seize private stills, and to stop and examine 
packages suspected to contain spirits ; the object being to 
prevent the manufacture and consumption of spirits which 
have not paid the Excise duty in this kingdom, or the cus- 
toms duty on importation. 

The duty on Mak is charged at the rate of 2«. 7d, per 
bushel, and 5L per cent. ; but the charge is made not by 
actual admeasurement, but according to the laigest quantity 
found by gauge in any of its stages of operation after the fol- 
lowing deductions have been made ; namely, 18^ per cent, 
from the quantity of com found in the cistern or couch ; and 
one-half from the quantity found on the floor or kiln. To 
enable the officer to make these charges correctly, he gauges 
the different utensils used, and takes an account of the 
barley or other com in its various stages of operation ; the 
maltster being required to give notice when such operations 
commence, and to lay his grain in such a manner that it may 
be conveniently gauged by the officers. The proper security 
of this duty forms an important part of the business of the 
great body of surveying officers. 

The duty on Soap is charged at the following rates per 
pound ; namely, hard soap, l^d,; soft soap, Id. ; with 51, 
cent, additional. On soft soap, the duty is charged by 
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actual weight, it being weighed in the barrels into which it 
is placed after it is taken out of the coppers. On hard soap, 
the duty is charged, not by actual weight, but according to 
the quantity found by gauge when it is in the frames into 
which it is cleansed from the coppers ; the gauge being taken 
in cubic inches, on a calculation that 28 inches when hot, 
and 27*14 when cold, are one pound, when the soap is made 
from ordinary materials of tallow, kitchen stuff, oil, resin, and 
alkali, or any mixture thereof ; and that 26*76 inches when 
hot, and 25*91 when cold, are one pound, when the soap is 
made from such materials in a high-pressure boiler, without 
fitting or finishing in any other copper ; and that 24'04 inches 
when hot, and 23*30 when cold, are one pound, when the 
soap contains any silicious or earthy matter, or any substance 
or matter other than the usual or ordinary materials. To 
obtain an accurate account of the quantity of soap made, the 
ofncer attends the soap manufactory on notice, which the 
trader is required to give ; and when the operations require 
the coppers to be opened, ah officer is in constant attendance. 
At other times the coppers are under the locks of the revenue. 
There being no duty on soap in Ireland, if any be removed 
from that country to England, it is subject to a counter- 
vailing duty. 

The duty on Paper is charged at the rate of \^d. per 
pound, and 5^ per cent, additional, according to the actual 
weight found when it is tied up and labelled to be sent out 
for consumption. The officer surveys the premises at inter- 
vals during the time the operation is going on, his chief 
object being to see that no paper is made or sent away with- 
out being properly labelled and charged with the duty. 

The duty on Hops is charged at the rate of 2d, per pound, 
and 5^. per cent, additional, upon the actual weight found, 
the hops being weighed and charged when they are dried 
and bagged, ready to be sent out for consumption. The 
gardens in which the hops are grown are surveyed some 
time before the time of hop-picking ; and the places in which 
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they are deposited for drying, are also surveyed until the 
duty is chaiged ; the chief object being, as in the case of 
paper, to prevent any from being removed without payment 
of duty. As this survey is limited to a certain portion of the 
year, extra officers are employed for the purpose, at the 
rate of 802. per annum. There being no hop-duty in Ireland, 
if any are removed to Enghmd, they are charged with a 
countervailing duty. 

The duty on Sugar made in the United Kingdom is 
charged at the rate of 10«. per cwt, according to the 
quantity of juice or syrup made in proportion to the declared 
gravity of such juice or syrup, or to the quantity ascertained 
according to its specific gravity, after allowing 50 per cent, ion 
molasses, drainage, and wash. For ascertaining the correct 
quantities, the officer surveys, and takes an account of the 
different operations : but the quantity of sugar made in this 
kingdom is very limited at present. If sugar be used in 
brewing beer for sale, it is liable to an Excise duty of 1«. 4</. 
per cwt. 

The duty on Post-ffartea let for hire is chaiged at differ- 
ent rates (amounting to about one-fifth of the amount paid 
for the hire) upon the accounts or returns of the postmasters 
themselves. The officers make no survey for securing this 
duty, further than attending at the Postmaster's premises to 
inspect his returns, and at the different toll-bars to take up 
the tickets, which are afterwards used for checking the 
returns. 

The duty on Stage GarriageSy at \\d. per mile, is charged 
upon the returns of the proprietors ; and the duty on Bail- 
ways , at 61, per cent, on the sums received for the convey » 
ance of passengers, is calculated from the official books of 
the different Companies. 

The duty on Licenses is chaiged when the licenses are 
granted to the traders, which in most instances is done at the 
collector's sittings, held nearest to the time when the old 

licenses expire. The officer's duty is to see that no Excise 

o2 
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trader carries on business without license^ and to giye notice 
to the traders of the time when the duty must be paid to the 
collector. In the easel of brewers, the duty on whose licenses 
is in proportion to the quantity of beer brewed, the officer 
has to survey the premises in order to ascertain the proper 
amount payable. And in every case he has to enter the 
particulars in his survey-book, and furnish a proper list to 
the collector, in order that he may know what sums to 
receive from the trader. 

There is no excise duty on Tobacco^ but tobacco manu- 
fiacturers and dealers are under the survey of the officers 
of Excise ; the object being to prevent smuggling or adultera- 
tions, and thus to protect the revenue of customs to which 
a duty is payable on importation. With a similar object 
the Excise officers are empowered to detect adulterations 
in TVa, Coffee^ Cocoa, and Pepper, And to protect the 
Excise duties on Malt and Hops, they are authorised to pre- 
vent the admixture of deteriorating ingredients with Ale and 
Beer, 

On the exportation of certain excisable commodities 
Drawbacks are payable ; but before the payment is made the 
parties are required to enter into bond and conform to 
various regulations ; and it constitutes an important part of 
the duty of certain officers to see that these regulations are 
properly complied with. 

For recovery of Excise duty in arrear, and penalties and 
forfeitures incurred, the le^al proceedings are frequently 
before the magistrates in the country ; in which cases the 
official documents have to be filled up and the proceedings 
conducted by the local officers. 

Excise officers have also to attend to the Com returns 
required by law to be made weekly; and are not unfrequently 
called upon to report, for government purposes, on matters 
not immediately connected with their current business. 

It will be obvious, from the foregoing summary, that the 
business of an Excise officer is at once difficult and onerous ; 
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and that for its satisfactory performance it not only requires 
unwearied diligence and undivided attention, but it also calls 
for the exercise of much skill and intelligence. An Excise 
officer ought to be a man of great general information ; and 
should be especially well skilled in the art of DecinuU 
Arithmetic, in which the accounts of the revenue are kept, 
and in the various rules for shortening numerical calculations 
usually known by the name of Mental Arithmetic. He 
should be familiar with the SUding-rtde, that most invaluable 
instrument for casting gauges and checking arithmetical 
computations, and well acquainted with its use and applica- 
tion. He should be an adept in the practice oi Mensuration 
of Superficies, so as to be able readily to calculate the areas 
of different figures in the denominations on which the duty 
is charged. He should also be well versed in the art of 
Memuraiion of SoUds, and especially its application to the 
gauging, inching, and tabulating of the different vessels used 
in distilleries and other Excise trades. He should be a ready 
penman and book-keeper, and is particularly required to 
have a competent knowledge of Book-keeping by DoiMe- 
entry. And he should possess a sufficient knowledge of 
Chemistry to enable him to understand the manufactures or 
operations of which he has to take an account, and to detect 
the adulteration of the various articles which it is*his duty to 
examine. To assist the officer in acquiring and applying this 
varied knowledge is the chief object of the following pages, of 
which a chapter is devoted to each of the subjects specified ; 
and at the end are appended a great number of tables, forms, 
hints, and summaries of a practical nature, which it is hoped 
will altogether constitute an efficient " Excise Officer*s 
Manual/' and a useful, if not an indispensable, " Gauger*s 
Assistant." 



CHAPTER I. 



DECIMAL AND MENTAL ARITHMETIC. 

Arithmetic * is the art of numbering and of calculating 
in numbers. It is usually divided into two parts, the one 
applying to simple numbers, and the other to qimntities of 
different denominations, including in the latter division 
vulgar and decimal fractions. 

A I^ractionf is a part, or several parts, of something 

* It is not intended to give a complete treatiM on arithmetic, but only to 
introduce such rules and directions as will enable the oflicer (who is, of 
course, presumed to be conversant with the elementary rules of arithmetic) 
to apply his knowledge to the proper discharge of his duties. The accounts 
of the Excise being made and kept decimally, the rules in the text are 
applicable especially to that excellent method of computation ; but they are not 
limited exclusively to it. Under the diflTerent heads there will be found 
suitable directions and examples for shortening the labour of calculation 
by common numbers, such as are usually inserted in arittimetical works under 
the head of Practice and Mental Arithmetic. 

t Fractions, in an arithmetical point of view, are the aliquot parts or 
submultiples of an unit, which unit must therefore be divided into a number 
of equal parts, of which parts a certain number is to be taken. Fractions 
have generally their origin firom remainders in division ; thus, if ISJ. be 
divided by 5, the quotient is 2 with a remainder of 81. to be divided by 5. 
Each of the fifth parts of the IS/, is therefore 21., and S parts out of 5 of another 
pound, or 2f /.; but as eadi of these latter parts is less than a whole pound 
(the unit of the sum to be divided) it is, as it were, a broken quantity in 
comparison with such unit, and is therefore called a Fraction, while the 
pound in reference to the f^tion is called the IifTBOBii. The lower number 
or denominator of a firaction shows into how many parts the original unit or 
integer is supposed to be divided or broken ; the upper number or numerator 
shows how many such parts are in the ftnction spoken of : thus, the Auction 
•^^, signifies nine parts out of ten into which the unit is supposed to be 
divided. If the numerator, in any case, equals or exceeds the denominator, 
it is called an Impbopxk fhiction: thus 4f i^ <^ improper fhuition, as it 
exceeds the unit or integer, and in reality signifies 1-^. If a number consists 
of a whole number and a fhiction annexed, as 5f, it is called a Mixed Numbek. 
Fractions of different denominations may be changed to the same denomi- 
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considered as a whole ; and, in what is termed common or 
vulgar fractions, is expressed by two numbers, one above the 
other, with a line between them ; thus, ^ (one-half ), 
^ (one-third), \ (one-fourth or one quarter), f (four-fifths), 
^jj (nine-tenths), &c. ; the upper number being called the 
nitmercUory and the lower the denominator, 
' The lower denominationfi of Weight, Measure, Time, and 
Money,* are fractional parts of the higher ones ; and some- 
nation by multiplying the numerator and denominator of eacli fraction by the 
denominators of all the other fractions. Thus, to change j^, |, and f to the 
same denominator, we multiply both terms of | by 3 and 4 ; both terms of 
.{ by 2 and 4 ; and both terms of f by 2 and S = ^ ^, and^. And to 
reduce a fraction to its lowest denomination, we divide both terms by the 
largest number that will leave no remainder : thus, to reduce |^| to its lowest 
terms, divide both terms by 7.2 =f . The common divisor is obtained, when 
not obvious, by dividing the denominator by the numerator, and the 
numerator by the remaindes:, and the last divisor by the remainder again, and 
so on until nothing remains ; the last divisor is the common divisor. 

* If the scale of every article (whether money, goods or time) were 'con- 
structed on a principle of decimals, as is the case to a great extent in some 
foreign countries, the calculation of the value of such articles, or of any number 
of them, or any portion thereof, would be comparatively simple. In this 
country, however, where different scales are used for different kinds of articles, 
these calculations necessarily involve much labour and difficulty ; and it is 
obvious, that before they can be entered upon at all, the operator must be 
perfectly acquainted with the different scales referred to. 

For sjithmetical purposes, these scales may be brought under the several 
heads of money, weight, measure and time. For Moneys the pound or sove- 
reign is the standard ; and there is a series of inferior coins advancing irregu- 
larly from a farthing upwards ; as 2 farthings 1 halfpenny ; 2 halfpence or 4 
farthings 1 penny ; 12 pence 1 shilling ; 20 shillings 1 pound. 

Weiffht determines the quantity of matter that is in anything. The standard 
from which, (considered as unit), all measures of weight are to be computed, 
is the imperial standard troy pound. This standard, if lost, is to be restored 
by the following calculation : — If a cubic inch of distilled water be weighed 
in air by brass weights at the temperature of 62 degrees of Fahrenheit's 
thermometer, the baiometer being at 80 inches, it is equal to 252,458 grains ; 
and 5760 of such grains are to be a pound weight troy (5 Geo. 4, c.74, s. 5). 
The proportions of troy and avoirdupois weights, as regulated by the Act last 
cited, s. 4, are as follows : One twelfth part of the pound to be an ounce ; one 
twentieth of such ounce a pennyweight, and one twoity-foorth of such penny, 
weight a grain ; so that 5760 such grains are a troy pound, and 7000 such 
grains (=27*7274 cubic inches of distilled water weighed as above directed) 
are a pound avoirdupois, the proiiortion between a pound troy and a pound 
avoirdupois being as 144 to 175 ; one sixteenth of the pound avoirdupois is 
an ounce, and one sixteenth of such ounce a dram. And by 5 & 6 W. 4, c. 68, 
6. 1 1, it is declared that 14 pounds are one stone ; 8 stones one hundredweight ; 
and 20 hundredweight one ton. Specyie gravity is the relative weight or 
gravity of any body oi substance considered witii regard to some other body 
which is assumed as the standard of comparison. Eain-water, in consequence 
of its being less subject to variation than any other body, has been taken as 
this standard ; and by a fortunate coincidence, it happens that a cubic foot of 
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times are expressed as in vulgar fractions, with a namerator 
and a denominator : thus 2^d. signifies two pence, and one 
half of another penny. In most cases, however, the deno- 
minator is not expressed, but implied by an abbreviation : 
thus 2s. (id. signifies 2^<^, the denominator having reference 
to the number of pence in one shilling. 

ndn-water weighs 1000 omices avoirdnpois, retj nearly, at the heat of 60 
degrees by Fahrenheit'a thennometer. At this heat, therefere, a enhio foot of 
Taiiuwater ia called 1000» and it ia indliferently ezpresaed 1000, or decimally 
1*000 ; and when we sp^ of the specific gravity of any other body, we ex. 
press it in figures, which show how mnch more or leas than 1000 onnoes of 
tochbody are in a cubic foot; or, which ia the same thing, how much heavier 
or lighter it is than water. 

Meature ia of three distinct kinds. 1st, Simple ertwisiwi, or Uneal 
measure. 2nd, Surface, or tuperficial^ usually called " square measure.'* 
3rd,- SoUdity, or eapaeitff, usually eaUed " oabie, or solid measura." Tha 
standard from which (considered as unit] all measures of extent, whether 
lineal or superficial, are to be computed, is the " imperial standard yard," 
which, if lost, is to be restored by a peiidulum Tibrating seconds at London 
(m rociMfm), in the proportion of 86 to 39*1393. (3 Geo. 4, e. 74, s. 3.) 
The proportions of Kneal measure, as regulated by the Act Just cited, s. 1, are 
as follows : — One third part of the standard yard to be a foot, and the twelfth 
part of a foot an inch ; the pole, or perch, to contain 3^ yards, the ftirlonf 
220 yards, and the mUe 1760 yards. The proportions of iuperjlirial measure, 
declared by the same Act, s. 2, areas follows : — The rood of land is 1210 
square yards, and the acre 4840 square yards, being 160 square perches, poles, 
or rods. The standard from which (considered as unit) all measures of 
capacity, as«well for liquid as for dry goods, are to be computed, is the 
" imperial standard gallon," containing 10 lbs. weight ayoirdupois of distiUed 
water, weighed in air at a temperature of 62 degrees of Fahrenheit's thermo- 
meter, the barometer being at 30 inches (5 Geo. 4, c. 74, s. 6) ; consequently 
the pint will hold 1^ lbs., and the bushel 80 lbs. ; and as 1 lb. avoirdupois is 
equal to 27*7274 inches {vide aupra\ a gallon, or 10 lbs., = 277*274 inches; 
and a bushel, or 80 lbs., = 2218*192 inches. The proportions of the measure 
of capatMy^ as regulated by the section last cited, are as foUows : — ^The quart 
to be the fourth part of the standard gaUon ; the pint the eighth part of such 
gallon ; 2 gallons 1 peck ; 8 gallons 1 bushel ; and 8 bushels 1 quarter. 

Time is the measure of motion and the succession of thoughts ; the year 
being divided into 365 days for common years, and 866 days for leap years ; 
the day into 24 hours, the hour into 60 minutes, and the minute into 
60 seconds. 

For the purpose of saving time in calculations, these various matters are 
reduced to tables, the most useful of which are inserted in the Appendix, 
Thus, Noe. 1 and 2 relate to money ; 3 and 4 to time ; 3, 6, and 7, to avoirdu. 
pois weight; 8, 9, and 10, to measures of capacity for liquids ; 11, 12, and 
13, to measures of capacity for dry goods; 14, 13, 16, and 17, to lineiL, 
square or superficial, cubic or solid, and angular measure respectively; 
and 18 to miscellaneous weights and measures. Table 19 is a table of the 
specific gravities of different bodies found, as already observed, by comparing 
such bodies with rain-water. The comparison Lb made as follows : — It is 
found that a solid body whan weighed in water lotea of its weight a quantity 
precisely equal to the weight of its own bulk of water. To find the specific 
gravity of any solid body, therefore, we must divide the weight found on 
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A Decimal * is a fraction, the denominator of which is 
always 10, 100, 1000, &c, — that is, 1, with a cipher or a 
number of ciphers annexed; the denominator not being 
written under the numerator as in vulgar fractions, nor 
expressed by the abbreviated prefix as in mixed numbers, 
but implied by a point or dot placed before the numerator. 
Thus •! is yV> *5^ ^8 -^^jj : the value of the places decreas- 
ing in a tenfold proportion bdow unity in the same manner 
as they increase in whole numbers above unity. The 
ciphers, in fact, perform the same office as they do in whole 
numbers — ^that is, they fill up vacant places, and by that 
means, keep the significant figures in their proper stations 
and preserve their just value. But it is important to 

weighing the article in air by the loss of weight in water ; the quotient is the 
specific gravity. And so, in the case of a fluid, the specific gravity is equal to 
the weight lost by any solid body when inunersed in it. Therefore, to find 
the specific gravity of any such fluid, we have only to weigh in the air 
and in the fluid, respectively, a solid body whose specific gravity is known, 
and to divide the product of the lost weight, and tiie specific gravity of the 
solid body, by the absolute weight of such body ; the quotient is the specific 
gravity of the fluid. It must be observed that the heat at which water is 
to be weighed for finding the standard established by the Act of Parliament, 
is 62*" ; and at this heat 27*7274 cubic inches = 1 lb., and 1 inch = '03606 lbs. 
The heat at which the weight has been taken for comparing si)ecific 
gravities is 60% and at that heat a cubic foot of water has TOen assimied 
to weigh 1000 ounces ; at which rate 27*648 cubic inches = 1 lb., and 1 inch 
= '03616898148 Ibe. To use the table of specific gravities in finding the 
weight of any body, the tabular number is usually multiplied by the foregoing 
decimal *0S606 (although properly, the other decimal '03616898148 should be 
used) ; the product is the weight of a cubic inch of that body in pounds 
avoirdupois ; and if this product be multiplied by the number of cubic inches 
contained in it, the result will be the weight in pounds of the whole body. 

* Although the common way of expressing fractions when performing 
operations with them is that which accords strictly with the way in which 
fractions are naturally produced, yet it is attended with considerable trouble 
in consequence of there being as many denominators of fractions as there can 
be different numbers used for denominators. In order to avoid this trouble, 
a simple and beautiful system was invented (by Peter Ramus, 1586, as is 
generally supposed), in which, as in whole numbers, the same figures of the 
numerators are always of the same denomination, and can be added or sub. 
tracted without any change. Fractions in this form are called decimals^ 
because the denominator always consists of as many tens {decerns) multi- 
plied together as there are figures in the numerator. And this not only saves 
the trouble of changing the fraction, but it also avoids the necessity of writing 
the denominator. The use of decimals in a great measure supersedes the 
common method of calculation ; for not only can all questions in common 
arithmetic be solved by this mode of calculation, l^ut in most cases the opera, 
tions are easier and more satisfactory. The value of numbers, when used 
decimally, is shown in the following table ; in which the first seven figures are 
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observe^ that cipheni added to decimals on the right hand 
cause no difference in their value ; although when placed on 
the left, they diminish the value of the decimal in a tenfold 
proportion. 



I. REDUCTION. 

The first thing necessary to be understood in these opera- 
tions is, how to reduce vulgar fractions and other broken 
quantities into decimals ; that is, to ascertain the value or 
notation of such fractions or broken quantities when ex- 
pressed in decimals. The rules for effecting this purpose, 
and for again converting the decimals into fractions or other 



integers, and the last six decimals, the dot being placed after the unit figure 
of integers to distingoish the fraction from the whole number : — 








|i||ii1|Hsi 

Places . . 7 65482 1-128456 
Examples 444444 4*444444 

A decimal, when it stands alone, is distinguished from a whole number by 
having the point on the left of it : thus, 5 is a whole number ; but '5 is a 
decimal, signifying flre-tenths. And when a number consists partly of whole 
numbers and partly of decimals, tiie point is always placed between the whole 
number and the decimal, a« in the table : thus 5*5 signifies 5 and flye>teBth8. 
Regarding decimals aa fractions, the point is always placed to the left of 
as many figures of the numerator as there are ciphers in the denominator : 
thus i\f, 1*1^, -^vffm ^^^ written respectively '1, '28, '156. And should there 
not be as many figures in the numerator as there are ciphers in the denomi- 
nator, the deficiency must be supplied by prefixing ciphers to the numerator : 
thus ^fff, T^, T<n?innr» are written reqiectiTely -03, -004, -00005, &o. In 
making calculations with decimals, the same process must be observed aA in 
operating with whole numbers : thus ^ or 2j^ being converted into decimals, 
become re8x>ectively -5 and 2*5, and for the purposes of addition, multiplica. 
tion, &c., are treated as if they were 5 and 25. The chief thing to be 
attended to is the proper placing of the decimal point, as an error of a single 
figure in this respect alten the value in a tenfold proportion. 

D 
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denominations, are usually classed under the head of 
reduction. 

I. To change a vtdgar fradum into a decimaL* — Find 
some number, which being multiplied by the denominator will 
produce 1 with ciphers annexed, and the product of this 
number and the numerator will be the decimal. Or (which 
is the same thing), add a cipher or ciphers to the numerator, 
divide by the denominator, and the quotient yrll be the 
decimal. 

II. To reduce the lower denominations of moneys weight, 
measure, or time, to a deeimal.i' — Bring the lower denomina- 



(2.) Bedaoe J to a decimal. 
4)8-00(*75 Abb. 



xxAXPLSs nr hvle x. 
(1.) Bednce |^ to a decimal. 
2}I0('5 Ans. 

In these examples the decimal point is placed immediately before the 
quotient. Should it be necessary to add more than one cipher to the nume> 
rator before tb.e denominator can be contained in it, the quotient will require 
one cipher to be prefixed to it for each cipher required after the first, as in 
the foUowing example : — 



(3.) Beduce ^ ^^ to a decimal. 
200)l*000(*0e5 Ana. 
1-000 



(4.) What is the decimal of j^ t 

Ans '09375. 



When the division does not terminate -without a remainder, it is called 

either an intenninate or a dreuUxting decimal. It is obvious that, in such 

cases the greater the number of figures employed^ the nearer it approaches to 

the true answer ; although, after all, it can only be an approximation. Thus, 

(5.) Beduce ^ to a decimal. 8)l-000000(-S33333. 

(6.) What is the decimal of -^V^t Ans. -098101265822784. 

■f EXAMPLES IK ETTLB 11. 

(7.) Beduce one shilling to the decimal of a pound. 
One shilling being the ^ of a pound, therefore — 20}l-00(-05 Ans. 



(8.) What is the decimal of one 



penny (or ■^^) of a shilling t oimce (or ^) of a lb. ! 



Ans. -0833. 



(9.) What is the decimal of one 



Ans. -0625. 



If the denomination be less than the next immediate one to that in respect 
of which the decimal is required, it will be necessary before reducing it, to 
ascertain its proper fractional value, by reducing the required term to the 
same denomination as the given term, as in the following examples : — 

(10.) Find the decimal of one penny as compared with a pound. 

First reduce the pound to pence by multiplying it by 20 and the product by 
12 = 240. And the question will then be — What is the decimal of y|v of a 
pound ? Which is found as follows : — 240)l-0000(-004166 Ans. 

(11.) Beduce an inch to the decimal of a gallon and bushel respectively. 
Befer to the Table of Measures of Capacity, No. 9, or make the necessary 
calculation^ and it wiU be found ^that in a gallon there are 277*274 cubic 
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tion into a fraction of the higher, making the fonner the 
nnmeratory and the latter the denominator ; and reduce such 
.fraction to a decimal by the preceding rule. 

iifcclies = tTTtTT ""^ ^ * bnahel 3318*193 oublo InehM » „-^yv,. 
37 7 -37 4)1 -000000000 ('OOSeOe dMi. 
881833 iiMlofuiiiieh 



1681780 
1668644 



of ftgalkm. 



1818600 
1668644 



3318*103) l'OOOOOOOOOX-000451 deeU 
8873766 malofaninek 



11378830 
11000960 



of ftlraaliet 



1818600 
3818191 



(13.) Bedooe an inch to fho dectnua of a pound neig^t of ik* dURBrenl 
kinds of soap req^ectlTelj. 

Ans. Commoiii hard soap, hot (=A)'^'^7'f ^^^ C~ v<yHT)*0^<^> ^^ 
pi«aBaie,hot (=TrT¥)'<^7^; oold C=i»lrT)'<^'^<^« aUioatMl, hot (=»nVr) 
•0416 ; eold (=vsW'<^^^*- 

(IS.) l^mat is the dMimal of ^i, { = M of £1 T Ans. •0030888. 

(14.) What ia the dedmal of 3«. (s.^ ) of £1 1 Am *1. 

(15.) What is the deeimal of Id, (si|«) of £1 ! Ans. •030L 

^=-f_\nffilt Am '00104166. 



(16.) What is the decimal of 0^. (=:,[.) of £l t 

(17.) What is the decimal of 1 pint ( = J^) of a boshel.t Ans. -015638. 

(18.) What is the decimal of 1 day {^M of & yev T Ans. *00374. 

If it be required to rediioe nnmbers of different denominations to a decimal, 
the giTen nnmbers mnst be brooght into the lowest denomination and the 
integer or integCTs into the same denomination ; then add a cipher or ciphers 
to the former, and diTide by the latter; or, the giten nnmbers may be 
rednoed one by one, beginning with the lowest. Thns, 

(19.) Bednoe 15«. Bid, to the decimal of £1. 
30 1S«. 6}^, 4J8-00 
13 13 



840 186 OT, 



13)6*7500 



4 4 20)15-66350 



1>60)747-0(*7r8125 Ans. -778135. 

In questions of this kind it is frequently nnneeessary to carry the decimal 
places beyond the first three, and these may readily be found witiiont multi. 
plication or division, as follows : Take half the number of shiUings for the 
first figure, and for the other figures increase the fiurthings by 1 if they amount 
to 24, and by 50 if there were a remainder in the shillings :— 4hus in the 
foregoing example, the half of 15 is 7 and 1 remains, and in 6|<l., tiiere are 
27 fiurthings which, exceeding 34, is made 36 ; and this, because 1 shilling 
reaiained, is increased by 50 and becomes 78 ; hence the first three figures 
are 778. 

(30.) Beduce 8«. Id, to the decimal of £1. Ans. -ISOIO. 

(21.) Beduce 2», 8^. to the decimal of £1. Ans. *1S5. 

(22.) Beduce 7«. 10<l. to the decimal of £1. Ans. -8916. 

(28.) Beduce 3«. Bd, to the decimal of £1. Ans. -1888. 

(24.) Beduce 2s. %d, to the decimal of £1. Ans. *1883. 

(25.) Beduce 1 \d, to the decimal of £1. Ans. '00625. 
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III. To find afaefffr. — Consider any given divisor to be the 
denominator of a fraction whose numerator is nnity, and 
reduce such fraction to a decimal according to the foregoing 

(26.) Bednoe S Tmshels 1 peck to the decimal of 1 quarter. Ana. '40625. 

(27.) Bednce 6} inchea to tlie decimal of 1 yard. Ana. '1875. 

(28.) Bednoe tbe diameter of a circle to the decimal of ita drcomference, 
the former being to the latter, aa Si^ to 1 nearly, or 8^, more nearly. Ana. 
■8181 or '81881. 

Improper fractkma and broken quantitiea exceeding an integer are reduced 
in the aame way ; thoa— 

(29.) Beduce {| to a decimal.— 20)25(l^e 1-26 Ana. 

li^ in thia caae, the integer were a pound aterling, the question would be, 
What ii the decimal of 25 ahillinga of a pound. Ana. £1*25. 

(80.) Beduce £2 8«. \\d, to the decfanal of £1. 
' Thia is done by reducing both tenna to the lowest denomlnatlba at in 
example (19.) ; thna, 1 x 20 x 12 x 4*960, and £2 8«. 4|if. ( x 20 x 12 x 4) » 
2081. Then 2081-^960 = 2-1 68 Ana. 

(81.) Beduce the circumference of a cilwlft to tin debimM 6f Ha OiaHkHer. 
Ana. 8*142857 ; or more correctly, 8'14159. 

To Bare the trouble of caleulalioii, the multiplien or eompoaent parta of the 
different denominations of money, fte., are inserted in the Tables already 
referred to. In like manner, moat of the decimals answering to such com- 
ponent parts wiU be found in the same or other Tables in the Appendix : 
thus Ifo. 2 is a Table of Dedmala and fractional parta of a pound stetUng for 
calculating prices, dutiea, ftc. No. 6 is a Table of the fractional and dwimal 
Iiarts of a pound avc^dupolB, and Noa. 10 and 12 are aimilar tables for a galloK 
■nd bushel reapectiTely. Much time may frequently be sared by committing 
a few of the principal decimals with their corresponding f^ractions or denomi> 
national ralnes to memory. For instance, if the atudent recollects tiiat 
*25 = |^, then as 5«. is |- of a pound sterling, 8 inches | of a foot, 6 hours \ of 
a day, &e., he would not hesitate to write '25 for any of these. On the con- 
trary, he would instantly conclude if he knew that '75 = {, that £'75 mnat be 
\h». Then alao '5 being equal to ^ of any whole, £'5 must be 10«., '5 cwt, 
mnat be 2 qrs., and '5 lbs., 8 os. aridrdupoia. A few of the leading decimala 
are given in Table 20 in the Appendix, and it will aasist the officer if he has 
them always at command. He should also recollect that most of these 
decimals with a proper sign affixed represent certain aliquot parts or esvn 
flraetions of money, weights, and measures ; thus 2«. 64. is |> or '125 of a 
pound, 6«. 84. ia (, or '888 of a pound, Ac. ; and therefore, to aacertain how 
many half-^srowns, fto., are ecmtained in a given number of pounds, we hav« 
only to divide it by the decimal of the aliquot part. A number of these 
•Uquot parta, aa well as the aliquot parta of 100, repreaentittg the usual ptr 
eentofes, are inserted in Tables 21 and 23» The officer will likewise find it 
eonvenient to impress upon his memory the decimals of a pound starling, 
r epr es e nting the different rates of duty charged on exdseable commoditiea, set 
Table 22 ; and the decimals representing the value of a cubic inch aa conu 
pared with a gallon, bushel, &e., see Tables 10 and 12. Many of the Tables, 
&c., prepared for officers of the revenue, are calculated for the measures in 
most common use j and it is desirable to know the readiest mode ot convert- 
ing the tabular number into numbers of other common measures : thus to 
reduce bushels to grallons, or gallons to bushels, it should be remembered that 
we have only to divide or multiply by 8, as the case may be. There is also a 
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Rule ; ^ the decimal thtts found is a heior, which may be 
used instead of the giyen divisor. 



fixed proportioiL between the number of loUd inehee in a buriiel, and the 
number in a pound of Map of different qnalitiea, wbioh it is of importance to 
remember, especially in operations upon the sliding rule. See the Table gf 
Factors, DiTisors and Qange Points, No. SO, in the Append4a(« 

^ xzAiiFLns nc maiM m. 

A simple and naeftil application ot the foregoing rules is to iind a number, 
which, when used as a mulHpUer, produces the same result ss would be 
produced by another giren number, if used ss a dMaar, by which the tedious 
process of *' long diTision " is aToided. The multiplier so idond is called in . 
technical language a " factok," and is, in reality, nothing more than the 
decimal of the number which would otherwise be used as a diviaor ; -sueh 
number being considered as tiie denominator of a fractioa whose numerator is 
unity ; or, in other words, it is the yalue of an unit of the divisor expressed 
deeimally. Thus, if it be required to reduce ounces to pounds aToirdupois ; 
to do this by the commmi method, the given number of ounces must be divided 
by 16, the number of ounces wmtained in a pound ; but 16 inTolres a question 
in long diTision, for which it is desirable to find a substitute. Now, it will be 
seen by tiie foregoing rule, that *062fi is the decimal of Jf, or the value of 
one ounce expressed as the decimal of a pound; and it wiU be found, that if 
this decimal be used as a multiplier, the answer wiU be the same as if the 
given number of ounces had been divided by 16 ; thus, to find the pounds in 
2860 ounces : — 



By the old method. 
16 ) 23600 ( 14751bs. Ans. 
16 

76 
64 



By a fisetor. 
28600 
•0618 



118000 
47200 
141600 



1475-0000 lbs. Ans. 



120 
112 ' 

80 
80 

When the calculations are upon an e;cten8ive scale and involve the use of a 
great many figures, the saving of labour by the use of factors is very con- 
siderable, as may be seen by the following additional examples : — 

The dimensions of excise utensils are all taken in square inches, but the 
accounts are kept in gallons and bushels. The number of inches in a gallon is 
277*274 and in a bushel 2218*102, which numbers are the respective divisors 
for converting the square inches into gallons and bushels ; but as these numbers 
are inconveniently large for that purpose, Tables have been fi*amed, by 
reference to which the amount may be found by inspection, (See Noe. 86 & 87.) 
When the given numbers are not in the Table, it is still desirable to have a 
more convenient mode of calculation than dividing by the numbers 
referred to. And it will be seen by the operations in p. 27, that the decimals 
of these numbers respectively are *003606 and -000451. If we take these 
numbers and use them as multipliers or factors, the process of computation 
will be greatly fiicilitated. Thus, if it be required to find the number of 

1)2 
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IV. To reduce a decimal to a t/tdgoir yraction,* — ^Flace 
the decimal over its proper denominator ; it is then a vulgar 

gallons and bushelg respectively in 80,000 inches, the operation will be as 
follows :— 

By Dirision. By Diylsloa. 

277*274 ) 80000-0000 ( 288*5 galkms. 2218*102 ) 80000*0000 ( 86*06bQshelB. 
654548 6664570 



2454520 1S454240 

2218)92 18309152 By Mvltlldiaatn. 



•000451 



2S6S280 ByMultipUcmtlon. 14508800 80000 

2218192 -008606 18309152 

80000 . ■ 36*080000 



1450880 ■ ■ 1199648 bushels 
1886370 288*480000 gals. 



It is tiimeeessary to give farther escamplee to show the manner in which 
factors are found, as this is sufficiently illustrated under the foregoing rule. 
To find a factor and to reduce a number to a decimal in reality inyolves the 
same process, and therefore all the decimals given as answers to the questions 
in pp. 27, 28, are factors to the given quantities. 

Factors may be found for oompound numbers ot numbers of different 
qualities, by treating the additional number as a numerator to the fraotional 
divisor instead of unity ; thus, to find a feustor for calculating a salary for any 
number of days at £50 per annum: the salary must be considered the 
numerator, and the number of days in a year the denominator, as ^^, which 
being reduced to a decimal by dividing the former by the latter will give 
* 136986 the factor required. This factor is simply the value of the salary for 
a single day, and when multiplied by any given number of days will show the 
amount of salary in pounds sterling. 

The same result would be obtained by finding a factor for £1 by the former 
process and multiplying it by the number of pounds in the salary. 

The valuable table in the Appendix, No. 24, is foimded upon the foregoing 
principles. The factors for reducing solid inches into pounds weight of soap, 
and into gallons or bushels, and for reducing x>ence into pounds, &c., will be 
found in the table No. 30. See al^o the various tables of decimals (Nos. 2, 10, 
12, 20, 22, 28, 24), which, for the reasons above stated, are in reality all tables 
ot/actors, 

* EXAMPLES IS KUIiB IV. 

(82.) Reduce '5 to a vulgar fraction. 

Place 5 the numerator, over 10 the denominator, thus -^g] it is then a 
vulgar fraction ; and if we divide each of the numbers by 5, it will be reduced 
to its lowest term = I, Ans. 
(33.) Reduce '75 to a vulgar fraction. 
^^. -76 ) 100 ( 1 
75 



25) 75(3 



35 ) 76 ( 8 ».[ ..^] ^ A^» 

75 25 ) 100 ( 4 

The oommon divisor is found by dividing the denominator by the numerator 
and it again by the remainder, and so on, as directed in p. 22. The divisor 
to which there is no remainder is the oommon divisor. 

(34.) Reduce 1*25 to a vulgar fraction. Ans. I or 1^. 
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fraction, and may be reduced to its lowest tenns, by dividing 
both terms by the largest number that will leave no remainder. 
V. To reduce a decimal to ite proper demominatione ; that 
ie, to find tie denominational polue.* Multiply the decimal 
by the value of the iiext lower denomination, and point off 
as many places to the right hand as there are places of 
decimals ; then multiply the figures pointed off by the valot 
of the next lower denomination, pointing off as before; and 
proceed in this manner through all the denominations, when 
the several figures standing on the left of the decimal point 
will be the answer required. 



(35.) What is tbe Tsloe of '05 of a 
poond! 

•05 
30 

Ana. U, 1*00 



(36.) What ia the value of '778125 
of a pound ! 

•778125 
20 



15'562500 
12 

A]ia.l5«.6{i. 

6*750000 

4 



3-000000 



Inatead of multiplying by 20 and by 12, the Tahie may he readily found as 
follows : — ^Divide the 2 first decimal flgores by 5, and take the quotient for 
diUlings ; to the remainder annex the third decimal, rejecting 1 for every 25 
contained in it, and divide by 4 for pence, the remainder is farthings : thus, 
in the preceding example, one-fifth of '77 is 15«, and 2 over ; then 2 prefixed 
to 8, the next decimal, is 28, which, diminished by 1 and divided by 4, makes 
Hd. and f over, the answer as above. 

(87.) What is the value of '1875 of a pound f Ans. 8«. 9d, 

(38.) What Is the value of '125 of a shilling 7 Ans. Ij^d. 

(39.) What is the value of '40625 of a quarter T Ans. 3 bushels and 1 peck, 

(40.) What is the value of '5625 of a foot T Ans. 6f inches. 

If the question includes a whole number as well as a decimal the operation 
extends only to the decimal ; tfaus~>- 

(41.) What is the value of 8'9453125 of 1 Ib.t 

8*9453125 
16 



15'1250O00 
16 

2-0000000 



Ana. 8 lb. 15 oz. 2 dr. 



(42.) What is the value of 2-168 of a pound ? Ans. £2 3«. 4|<2. 



82 
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II. ADDITION AM) SUBTRACTION. 

In addition or sabtiaction of dedmalB,^ care mii«t be 
taken thai the given nomberB are ananged so that the 
decunal pointa may all be in the same column* The opem- 
tion may then be performed in the same manner as in whole 
numbers; the decimal point of the answer being placed 
under the others. 

III. MULTIPLICATION AND DIVISION. 

These operations t are also performed with decimals in the 
same manner as with whole numbers ; care being taken in 



Ur AJDDITXOIf AXD BUBTEACTIOM. 



(1.) Add togeOier -47, -62, and -67 



and (2.) 51*48, j»0'02, and 

reapectiTely. 

'47 51.48 

•62 90-02 

•67 -076 



•076 



1-76 



141-526 



(3.) From 8-42 take 4*6 ; and (4.) 
from 1 take •954. 



1 
0*954 




8'82 



0-046 



In subtraction, if there be no nnmben abore the lower, as in example (4.) 
the lower digit is subtracted from 10, and 1 carried to the next number. 

In these questions it is assumed that the quantities hare either been found 
in decimals or ottierwise reduced to decimals, according to the foregoing rules, 
or by reference to the proper decimal tables in the Appendix. This, howeyer, 
is seldom done in Addition where the calculations relate to money. The 
items are then usually cast up in their proper denominations, and in the 
common way ; and the officer will find it as necessary to be expert in that 
kind of calculation as if decimals had not been inyented. In particular he 
should endeavour to acquire facility in adding, by learning to sum up the 
columns by a glance of the eye without uamiTig the numbers, and by adding 
two or more figures at once ; especially where the sum of two or more figures 
is exactly 10, &c. 

t XXAXPLSS IN ICULTIPLICATZON Ain> DIVISION. 



(1.) Multiply 670-41 by -05. 
670-41 
•05 



88-5205 



Here the two factors together con- 
tain 4 decimal places; therefore 4 
places of decimals are pointed off in the 
product. 



(2.) Divide 670*41 by -09. 
•00 ) 670-41 



7449 



Here the decimal places in the 
divisor and dividend are equal ; con- 
sequently there Is no decimal in the 
quotient. 
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dd 



nmltipliGlttion to port off ift the prodact aA many places of 
decifiiaU as there are in both fectort, supplying the deficiency, 
when there is one, by prefixing ciphers ; and in division 
pointing off in the quotient, when found, as many places of 



(3.) Multiplj -2761 by '085 
•2761 
-085 



18805 
8288 



•0096685 



Here two ciphen are prefixed to 
the prodact to make the decimal places 
equal to thoee in the two fluitors. 

(4.) Multiply 2-61045 bj 1-02345. 
2-61045 
1^02845 



(5.) DiTide 1500-4 hgr '020, and (6.) 
•0821 hj 16-5. 
'989^ 1500-40000 ( 1615^06 
929 



1805225 
1044180 
783135 
522090 
361045 

8*6716650525 



Here the two factors together eon- 
tain 10 places of dedmals, which is 
the number pointed off in the product. 



5714 16< 
5574 


'5}-0321000{-001945 
165 


1400 
929 


1560 
1485 


4710 
4645 


750 
660 


6500 
5574 


900 
825 



926 



75 



In example (5.) it was necessary to 
nse additional ciphers in the dividend, 
making the decimal places in the divi- 
dend 5; and as this number was 
found to exceed the number in the 
divisor by 2, two decimal places are 
pointed off in the quotient. In ex* 
ample (6.) the decimal places in the 
dividend, induing the borrowed 
ciphers, are 7, and as the divisor only 
contained 1, and the quotient as first 
found, 4, it was necessary to prefix 
2 ciphers to it, making up 6, the 
difference. 

When the ntimber of decimal figures is larg<, and great accuracy in the 
decimals not h^cessary, the operation may be materially shortened by the 
following approximative rules. In multiplication count off, after the decimal 

point in the multiplicand, As many figures as you wish to 
have places of decimals in the product, adding ciphers, 
if necessary, to make up the required number. Reverse 
the multiplier, placing its first figure of whole numbers 
xmder the last place of decimals, counted off in the multipli- 
cand. Multiply by each figure Of the multiplier, beginning 
the multiplication by the figure which stands immediately 
above it, disregarding the other figures to the right in the 
multiplicand, except to find what is to be carried. Let all 
the partial prodoctB be so arranged, that their rif^t hand 
figures may stand in the same oolumn. Lastly, from the 
sum of these partial products point off the assigned number 



2^61045 
54820*1 

26105 

522 

78 

10 

1 

2*6716 



34 
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decimals as the decimal places in the dividend exceed those 
in the divisor ; or in other words to see that the divisor and 



of decimal places. The example in the margin, which ia the same as (4.) 
abore, found to 4 decimala, will explain the mode of working, and show the 
great saving in figures effected by this rule. 



In Division, instead of annexing 
eiphers or periodical figures to the 
dlTldend, cut off a figure from the 
divisor for each cipher or figure that 
would oOierwise be added to the divi- 
dend, and increase each product by 
carryinff trom the product of the 
figure last cut off and the figure last 
placed in the quotient ; as in the 
example in the margin, which is ap. 
pUcable to the foregoing example (5.) 



•929)1500-4(1615 
929 



5714 

140 
98 

47 
46 



When the question relates to quantities of dlfllerent denominations, or 
includes a vulgar fk'action, it will be necessary, before commencing the opera, 
tion, to reduce them to decimals by the rules in p. 26, or by reference to the 
proper tables in the Appendix. 



(7.) Multiply £50 15«. by 484. 
(15«.=-75) 484x50-76=:2456S£An8. 

(8.) Multiply 58 i gals, by 17000. 
(J = '5) 17000 X 58-5 = 994500. Ans. 



(9.) Divide 34568 by £50 15«. 
(15«.=-75) 24568-^50-75=484. Ana. 

(10.) Divide 994500 by 58| gals, 
(j^ = -5) 994500-^58-5 = 17000. Ans, 



There are, however, many cases in which it is more convenient to multiply 
and divide the mixed numbers without reducing them, to decimals, especialiy 
where the multiplier or divisor consists of a single figure, or is the multiple of 
any two or more single figures. This is done by the common rules of 
arithmetic, as follows : — 



(11.) What is the duty on 11 
bushels of malt at 2s. Id, per bushel? 
£ B. d. 
2 7 
11 



£18 5 Ans. 



(12.) What is the duty on 63 gals/ 
of spirits at It, lUd, per gallon t 

£ 8. d, 
7 X 9 = 68 7 10 

7 



2 14 10 
9 



£24 18 6 Ans. 



(18.) Divide £1 8«. bd. by 11, 
£ s. d, 
11 ) 1 8 5 

2 7 Ans. 



(14.) Divide £24 18«. %d. by 68. 

£ », d, 
7x9=63 9) 24 18 6 



7 ) 2 14 10 



7 10 Ans. 



For shortening the processes of multiplication and division, various methods 
have been suggested, the most scientific of which is a logarithmic table 
(Tab. 82), which is used in the following manner : — To mulHpfy — ^Find the 
logarithms of the numbers and add them together; the number answering to 
this logarithmic sum is the product. lb dwide, subtract the logarithm of 
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quotient together contain as many places of decimals as 
tJiere are in the dividend. 



fhe diTiflor from that of the dlTidend; the number utwerliv to the remainder 
is the quotient. Thus : 



(15.) Multiply 87 by 26. 
Log. of 37 = 1-568203 
26 = 1-414978 



log. 2-988175=962 Ans. 



(16.) Divide 87 by 26. 
Log. of 87 = 1-568202 
26=1-414978 



log. •15S229sl-42 An«. 



The whole number plaoed before the logarithm if termed the index. It !• 
not inserted in the taUe, as it can always be supplied by making it as many 
imits, leae 1, as there are places of figures in the corresponding number. 
Thus, the index of all numbers from 1 to 10, is 0.; trma 10 to 100, 1.; and 
from 100 to 1000, 2. When the indices are added with the logarithms, as in 
the aboye example {1^), tiie sum of the indices (here 2) shows how many 
integers, plus 1, must be in the product of the given numbers, vis. 8. And 
so with division. In ex. (16.) there is for index, therefore there is 
one place of whole numbers in the quotient. When the officer becomes 
acquainted with the mode of working by logarithms, the iudioes may be 
dispensed with, as they can be easily supplied by memory. Should the 
logarithm of any number not in the table be required, find the logarithm cor- 
responding to the three first figures of the number ; take the difference between 
it and the next greater logarithm, multiply the difference by the remaining 
figures, and firom the product cut off as many figurea as are in the multiplier ; 
the rest, added to the logarithm for the first three figures, will give the loga- 
rithm required, nearly. And should a number be required, the logarithm of 
which is not in the table, subtract the next less logarithm from the given one, 
and also from the next greater in the table, and, annexing ciphers to the first 
remainder, divide it by the other, and afltx the quotient to the number corre- 
sponding with the logarithm next less to the g^iven one ; to make the fourth, 
fifth, &c. places. The integer places must be one more than the units in the 
index, and the rest are decimals. 

Other methods of shortening the operation of multiplication and division are 
as follows : — 



7b multiply hy 5. Annex a cipher 
to the multiplicand, and take half the 
result. 

7b multiply hy 25. Annex two ci- 
phers to the multiplicand, and take 
one-fourth of the result. 

7b multiply hy 125. Annex three 
ciphers to the multiplicand, and take 
one-eighth of the result. 

To multiply by75» Annex two ci- 
phers to the multiplicand, and firom 
the result take one-fourth of itself. 



7b divide hy 5. Double the divi* 
dend, and cut off the last figure of the 
result. 

7b divide hy 25. Multiply the divi- 
dend by 4, and cut off two figures fhmi 
the result. 

7b divide hy 125. Multiply the 
dividend by 8, and out off three figures 
from the result. 

7b divide hy 75. Multiply the divi- 
dend by 4, and divide the product by 
300. 



In dividing as above directed, it must be observed, that the true remainder 
in the first case is half the figure cut off; in the second, one-fourth of the 
two figures cut off ; in the third, one-eighth of the three figures cut off ; and 
in the fourth, one-fourth of the remainder found. 

The foregoing rules will be found particularly useAil in multiplying and 
dividing by de<»mals, as the numbers -5, -25, *125, and '75, are the decimals 
for the very common firaotions of j^, i, |> and } respectively. 
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Some useful abbreviations of the common rules of Multi- 
plication and Division will be found in the notes. 



7b multiply by 15. Annex a cipher 
to the multiplicand, and to &e result 
add half of itself. 



Jbdwidehyl5tSSf45fOT55, Don. 
ble the diTidend, and divide the result 
by 80, 70, 90, or 110 respeotiTely. 

In these diyisions, the true remainder is half the remainder found. 

To multiply or divide by 10, 100, 1000, ftc, it is only necessary to add a 
cipher or ciphers to the multiplicand, or to cut a figfure or figures from the 
dividend. 

When a multiplier or divisor is a multiple of two or three single figures, it 
is frequently convenient to perform the operation by using the figures that 
constitute the mtdtiple separately, as in examples (12.) and (14.). The num. 
bers constituting the multiples are called composite numbers, of which it is 
usettd to have a table for reference. 

If it be required to find the value of any number of articles corresponding 
with a number of a higher or lower denomination, the process of multiplying 
oar <Hviding by that number may be saved by simply changing the name of the 
given number, thus : — 



To multiply 

i4, call them pence. 
48, call them shillings. 
960, call them pounds. 
12, call them shillings. 
240, caU them pounds. 
Shillings by 20, call them pounds. 



7b divide 
Pence by 4, call' them farthings. 

Shillings by ( f ?' ^" *Jl^°^ farthings. 
® '112, call them pence. 

( 960, call them farthings. 

Pounds by < 240, call them pence. 

( 20, call them shillings. 



When the given price or rate of duty is any aliquot part, or even fraction 
or decimal of a penny, shilling, or pound, it is only necessary to divide the 
given quantity by such aliquot or even pait, if a ftraction, or to multiply it^ if a 
decimal. Thus, to find the duty on 560 bushels of beer or bigg malt at 2«. 
per bushel, it is only necessary to divide the given number by 10 (2«. being 
iV ot £1) : thus, 10)560(£56 Ans. : or to multiply it by -1 (-1 being the 
decimal of 2«. of £1) : thus, 560 x *1 = £56 Ans. So, to find the duty on malt 
at 28. Id. per bushel, the given number maybe divided by 8 (2«. Qd, being -j^ of 
£1), and the quotient by 80 {Id. being ^ of 2a. 6<2.), the sum of the two 
quotients is the answer; or the given number may be multiplied by '1292, 
the decimal of 2a. Id. of £1. The duty on paper or soap may, in like manner, 
be calculated by dividing the given number by 8 (1^ being \ of 1«.), and by 
20 to bring it to pounds. The aliquot parts and decimals for the above-named 
duties, and others, will be found in Table 22 in the Appendix. (See p. 28.) 

When it is required to find the per centage of uiy given number, the process 
may be shortened by dividing such number by the aliquot part of 100. In the 
case of 5 per cent, (which is -^ of 100, or la. in the jwund), this is easily done 
by cutting off the units figure of the dividend, and dividing the remainder by 
2, as In the following examples : — 

(17.) What is the additional duty at 5 per cent, on 50 brewers' licences, 
amounting together to 140 ? 2,0) 14,0 (£7 Ans. 

(18.) What is the additional duty at 5 per cent, on malt duty amounting to 
£51 13«. id. ? Ans. £2 11«. Sd. 

In practice, the additional duty is obtained by taking ^jf of the original 
duty; the two amounts added together make the full duty. The only 
difficulty is in finding the per centage on sums and remainders falling under 
£1 ; but it is easily ascertained after a little practice, or may be obtained from 
Table 27 in the Appendix. 

Fer centagea may also be calculated by multiplying the given sum by the nte» 



CHAP. I.] PBOFORTION. 37 



17. PROPOBTIOK.* 

Proportion is the equality of two ratios. A ratio is the 
mutual relation that magnitudes of the same kind bear to 
each other in respect of quantity. The equality of the 
ratio of two quantities to that of two other quantities is 
called Simple Proportion, The equality of the ratio of 
two quantities to another ratio, the products of the ante* 
cendents and consequents of two or more ratios, is called 
Compound Proportion. The object of that part of Simple 
Proportion which is applied to arithmetic, whether common 
or decimal, is to find the fourth term of a proportion when the 

and cuttixig off two figures from the right, thus : (19«) Require4» the duty or 
interest on £156 13«. ^d,, at 5, 4^, 4, and 3 per oeot. respectively. 



£ «. 


d. 


156 13 


4 




5 


7,83 6 


8 


20 




16,66 




12 





£ ». d. 
156 13 4 

41 


£ 9. d, 
156 18 4 

4 


£ «. 4. 
156 18 4 
8 


626 13 4 
78 6 6 


6,26 18 4 
20 

5,38 
12 


4,70 
20 


7,05 
20 


14,00 



8,00 1,00 4,0« 

Ans., £7 16«. M. ; £7 U. ; £6 6«. Ad. ; and £4 14«. 

It being bo easy to find five per cent, by either of the foregoing means, this 
per eentage is a oonvenient foundation for calculating t/^erpereente<ffei. Thus, 
if it be required to find the amount of duty or interest at 1\ per cent., we may 
find the amount at 6 and add one half. For 4| per cent., deduct ■^. For 
4 per cent., deduct \. For 3^ per cent., deduct f^. For 3 per cent., deduct {. 
And Ua 2\ per cent., take one half ; fte. (See the Interest and Commission 
Tables, Nos. 26 — ^29, and the Duty Tables, 61 — 55, in the Appendix). 

But the most pnu^caUy usefol method of «hortening these calculaticMis is that 
of sabstituting multiplication for diwision, by means of what are technically 
termed " faetorSj^* such factors being the decimals or equivalents of the numbers 
which would otherwise be used as dirisors. The mode of obtidning these factors 
Ib explained, and their great use exemplified, in p. 28, and a list of those most 
commonly required will be found in Table 30. 

* PropcMrtion is so unirersal in its application, at least, among all sub. 
stances and qualities of substances which can any way be measured, weighed, 
or yalued, so as to be expressible in numbers, that its importance cannot be 
too forcibly impressed on the student. In its various applications, it is the 
most usefal in the whole business of education ; and that not so much on 
aecoimt of its merely arithmetical and geometrical applications, as because, 
being founded upon the doctrine of cause and effect, no one can think or 
reason accurately upon any one subject without it. 

X 
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first three terms are given; or, in other words, to find a fourth 
^proportional to three given numbers^* 

For arithmetical purposes, the question always assumes 
the shape of a proposition, thus : As one of the given num- 
bers is to another of them, so is the third to the number 
sought. For example : If the three given numbers are 
3, 5, and 12, and it be required to find a fourth number, 
which shall bear the same relation to the last as the second 
bears to the first, the proposition would be, as 3 is to 5, so 

* A series of numbers is a succession of numbers which increases or decreases 
according to a certain law. When the series increases, by some constant 
number added to it, it is called AritJuneHcal progression. When it increases 
by the last number being always multiplied by a given number, it is called 
Geometrical progression. Thus, in the two following lines, the number 3 is 
continually added in one series, and used as a multiplier in the other. 

5, 8, 11, 14, 17. Arithmetical progression. 

6, 15, 45, 135, 405. Geometrical progression. 

Tn each of these series, the numbers bear a certain proiwrtion to each other 
and to the whole series. In the Geometrical series, for instance, the term 15 
is proportionably greater than 5, as 45 is greater than 15, &c. In order to 
discover tiie ratio between any two terms of a geometrical series, we divide 
the greater by the less, and the quotient is the ratio ; thus, 45 divided by 15 
gives 3 as the ratio. By thus ascertaining the raUo^ we are furnished with 
the means of arriving at the ratio of the other terms in the series. Suppose, 
for instance, we have three terms of the above series given, and it be desired 
to find a fourth term bearing the same proportion to the third as the second 
bears to the first, we have only to ascertain the riftio between the two first 
terms by dividing the one by the other, and this gives the ratio 3, with which, 
by multiplying the Uiird term, we produce the fourth. The same result is 
obtained, if, according to the rule in the text, we multiply the second and 
third terms together, and divide by the first. And this formula is as appli- 
cable for finding a second term of any series in the same ratio, as it is for 
finding the third term in the same series. Thus, if we have only two num- 
bers of the foregoing series, 5 and 15, and another of a different series, say 6, 
and it be desired to find what term bears the same proportion to 6, as 15 does 
to 5, here the answer will evidentiy be 5 : 15 :: 6 : 18. Euclid, in his 
fifth book, has proved that whatever operation is performed on the first and 
second of such terms, a similar operation <m. the two last will preserve the 
proportion. Thus, in the preposition just 

Given 

By inverting the terms . . , 
By changing . . , . 

By composition . .</«,,-( 

I (5 H- 15) 

By division or difference \ ).. ,( 

\ (15 — 5) 

The proportion will be equally preserved, if we multiply the first and second 
or first and third terms respectively by any other number, and take the pro- 
ducts in either case for two pf the terms of the proportion. 



• 


5 : 15 :: 6 ; 


18 


• 


15 : 5 :: 18 ; 


6 


9 


5 : 6 :; 15 : 


18 


20 


: 15 :: (6 + 18) 24 : 


18 


20 


: 5 :: (6 + 18) 24 : 


6 


10 


: 5 :: (18 — 6) 12 : 


6 


10 


: 15 :: (18 — 6) 12 : 


18 
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18 12 to the number sooght, viz. 20 ; written with signs 
or abbreviations, thus, 3 : 5 : : 12 : 20. 

The rtde for finding the fourth term is the same in all 
cases, whether the question relates to whole or mixed 
numbers or to decimals, and is as follows : — Mtdtijyly the 
second and third ierrru together, and divide the product by the 
first ; the qtwtieni is the answer.* 

* This rule was formerly called the " Role of Three/' becatue, In each of 
its questions, at least three numbers are given ; and tram its extensive use it 
obtained the appellation of the " Golden Rule.'* When the Rule is under- 
stood, the operation is easily performed ; the chief difficulty is, as to the man- 
ner in which ttie TBrious questions are to be stated for working. To obviate 
this difficulty as far as practicable, consistently with the limits and object of 
the present Treatise, a few of the leading subjects to which Arithmetical 
Proportion is usually applied in excise eidculatioiis are selected, the examples 
being such as are most likely to form the subject of examination for pro- 
motion ; and being in each case preceded hy the proposition, and mode of 
stating the question. One of the most simple and useful applications of the 
Rule is the following : — 

PRICES, DUTIES, BALAUSS, AlfV nrrEBXRT. 

I. To find the duty or value of an article when ttoo quantities of the tame 
kind of good* are giveny with the rate of duty or price upon one of them. — As the 
quantity of which the duty or price is known is to the quantity on which it 
is sought, so is the known duty or price to the duty or price required. 



(1.) If a soapmaker's license be i&4, 
what will be the amount of 69 such 
licenses? 

1. £ 

: 69 :: 4 
4 

£ 

1 ) 276 ( 276 Ans. 



L 
Asl 



(2.) If 
amount to 
license! 
1. 

As 69 : 



69 soapmakers' licensee 
£276, what is that per 



1. 
1 



£ 

:: 276 
1 

£ 

69)276(4 Ans. 

If the first or second term be a mixed or broken number, it is necessary, 
before commencing the operation, to bring the two first terms into the lowest 
denomination of the two ; or to reduce the mixed number to its equivalent 
decimal. And as the answer toill always be in the same denomination as thtU 
in which the third number was 2^, this latter number should be brought into 
the denomination most convenient for working before it is multiplied by the 
second term. The answer, when obtained, may be reduced to the usual deno- 
mination by the proper rule. 

(3.) If the duty on hard soap be 
lid. per lb., what is that per cwt. ? 
lb. ♦ lb. d. 

1 : 112 :: U : 
6 4 



4) 672 
12) 168 



6 



14«. Ans. 



(4.) If the 
be lis., what j 
lb. lb. 
112 : 1 


duty on 1 cwt. of soap 
Ls that per lb. 1 

s. 
:: 14 

12 




112 ) 168 ( IR Ann. 
112 




56 
4 




112)224(2 



40 
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In stating the proposition it should be considered 
whether the required or fourth term is to be greater or less 



(5.) If the duty on a gallon of 
Scotch spirits be 3«. Sd., what U that 
on 960 gallons ? 

S. g' iB 

1 : 960 :: -18383' (=3«. 8il.) 
18333 



175*99680 a= £176 rery nearly. 
(7«} If an offlciatov'8 salary be 
&s. b^d. per day, what is that per 
year? 

d. d. 8,- d. £ 

\ : 365 5 62 : 100 Ans. 

(9,) What is the duty on -31 of a 

bnsh^ of malt at 25. Id. per bnshel, 

with 5 per cent, additional s S2''5&dA 

Ans. 10*0905ii. 



(6.) If the duty on 960 gallons of 
Seotoh spirits be £l76, what is that 
per gallon! 

g. g. iB 

960 : 1 :: 176 

1 'f 



960 ) 176 ( •18S33'=8«. Bd. Ans. 
(8.) If an offleiator's salary be 
£100 per annnm, what is that per 
day! 
d. d. £ 8. d.^ 

365 : 1 :: 100 : 5 5f Ans. 
(10.) The duty on malt in the year 
1850 was £5,645,490 ; how many net 
bnshds were charged T 

Ans. 41,625,782 bosheli. 



It wHl be obsenred, that, when the first term is nnity, the answer is 
obtained by multipUeaCLon alone ; and when the second or third term is nnity, 
the answer is obtained by division alone^ And in these cases the formality of 
stating the question ki usually dispensed with (see p. 34). The foregoing 
examples are gi^en to show the principle on which the (derations depend. 

(11.) The duty on 12| bushels of malt (including the additional 5 per cent.) 
& £1 189. lO^d, (more nearly, £1 13«. 10'875<l.); what is the dnty on 800 
bushels ? 

25 (= 12j X 2 ) : 600 (= 800 x 2) :: 1627 (= £1 18*. lOR) : 

£40 18«. 6d. Ans. 
Or, 12-5 : 300 :: 406*875 : £40 13». 9d, Ans. 

(£2.) If 1^ bushels of malt produce 2 gallons of spirits, what wHl 750 
bushels produce t Ans. 1161 1^. 

(18.) IT 1 cwt. of sugar costs 14«., and produces 11 gallons of spirits, the 
drawback on which is 12*. 10^,, what drawback wUl there be upon 11 gidlons 
when si:^r is at 13«. per cwt. Ans. 11«. ll^^l. 

(14.) At a cleanse of soap the gauge amounted to 22,261 lbs., and a i>ound 
was 25 cubic inches; but on weighing, it was found to be 24,360 lbs. Be- 
qnfred the cubic inches in a pound proportioned to the latter quantity ? 
24860 : 22261 :: 25 : 22*84 Ans. 

(15.) What iff the amount of an offlciator*s salary for 66 days, at £50 per 
annum T 865 : 66 :: 50 : £9 0«. 92<l Ans. 

This and similar questions of common occurrence may frequently be solved 
more readily by finding a factor for a single day or a single article, and mul- 
tiplying such factor by the nxmiber of days or articles. In the foregoing 
question, the Actor for a single day is found (see p. 80), and used as follows : 

865 : 1 :: 50 : •136966S. Then •1369863 x 66 = 9*0410958 =£d 0«. 9K, 
as before. 

For a leap>year the decimal for a single day is slightly varied. Thus, 

866 : 1 :: 50 : '186612. (See Table 24 for calculating salaries.) 

If the amount per day is known, a ready method of finding the yearly 
salary is the following : — Take as many poimds, half-pounds, and fivepences, 
as there are i>ence in the salary per day, the sum is the amount i>er annum. 
If Sundays are not included, as many pounds, crowns, shillings, and pence, as 
there are pence per day, will give the yearly salary. 

To find the number of days between one month and another, refer to 
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than the third ; if greater, the greater of the other two terms 
should be put in the second place ; if less, in the first. 

Table 4 ; and observe, that, if both days are indudre, one day most be added ; 
and that, if it be a leap-year, and February be included, a day must also be 
added. 

(16.) What is the interest of £547 lft«. for a year at 5 per cent, t 

100 : 5 : : 547*75 (=£547 15«.) : S7'S875 » £37 7«. 9d. Ans. 

A shorter mode of calculating amounts oonnected with per centogs will be 
found in p. 37. 

If the interest be required for any number of years, the answer, found as 
aboTe, must be multiplied by the years required. 

It may save time in these caloulations to recollect that the interest at 5 per 
cent, is Is, per year, or Id, per month, for erery pound in the principal. 

PBB CBKTAOES. 

n. 7b ascertain the increase or decrease per cent, on any article or vo/im. 
— ^As the price or value, diminished or increased by the given rate or value, is 
to^such rate or value, so is 100 to the per centage increased or diminished. 

*(17.) How much per cent, is the price of malt enhanced by the duty, when 
it seUs at %s. 6d, per bushel ? 

8«. 6d. = I02d, 
Duty = 82'55 

,69*45 : 82*55 :: 100 : 46*86 per cent. Ans. 

It will be observed, that, in this and similar cases, it is necessary, before 
stating the question, to deduct the duty or rate firom the prile or value. 

(18.) If 1 quarter of malt cost 60«., the duty on which is £1 0«. %d. and 
5 per cent ; how much per cent, is the price increased by the duty T Ans. 56*65. 
(19.) If 1 lb. of hard soap cost 6^., how much per cent, does the duty 
(= l*575d. per lb.) aflSect the price T Ans. £35 \U, IQ^d, 

(20.) If a ream of paper weighing 14 lbs. sells for 10«., how much per 
cent, does the duty ( = .1*575<{. per lb.) enhance the price! Ans. 22*51. 

(21.) If the duty be taken off paper, how much per cent, would it be 
cheaper per ream of 14 lbs. now costing 10«t 

120d. : 22*05 ( = 1*575x14) :: 100 : 18*37 percent. Ans. 
(22.) The first gr&uge of a maltster's cistern amounted to 118*6 bushels ; the 
second to 129*9 ; required the rate per cent» of increase ? 

118*6 : 11*3 ( = 129-9 — 118*6) :: 100 : 9*52 percent. Ans. 
(23.) If the greatest swell upon a maltster's cistern or couch amounted to 
22*7 per cent, what per cent, is that on the dry barley % 

122*7 ( = 100 + 22*7) : 22*7 :: 100 : 18*50 percent. Ans. 
(24.) The couch bushels found at nine hours after emptying, being 88*8, 
thrown out and returned were found to be 96*1 ; how much per cent, is this 
over or under what the law allows t 

88*8 : 7*a ( = 96*1—88*8) :: 100 : 8*2 per cent. Then 8*2 — 6 (= the allow- 
ance by law for nine hours) = 2*2 illegal increase. 
(25.) If the allowance of the greatest quantity of grain found is 18]^ pet 
cent., what is the increase per cent, on the dry barley wetted ? 

81*5 ( = 100 — 18*5) : 18*5 :: 100 : 22*69 per cent. Ans, 
(26.) If the allowance for the swell of the grain in the cistern and couch 
be 22*69 per cent., what would 81*5 bu^els of dry barley produce t 

100 : 122*69 ( = 100 + 22*69) :: 81*5 : 99*99 bushels. Ans. 
(27.) If the allowance for the swell of the grain in the cistern and couch 
be 22*69 per cent., what is the allowance on 81*5 bushek? 

100 : 22*69 *.: 81*5 : 18*49 Ans. 

E 2 
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When numbers of different qualities are given^ the term 
which is of the same kind with the required term should be 
placed the third in order* 



(28.) At a cleanse of soap the gaug^e amounted to 22,261 lbs. — but on 
weighing, it was found to be 24,860 lbs. ; what is the increase per cent ? 

22,261 : 2,099 (=24,360—22,261) :: 100 : 9*42 Ana. 

snecmo obatitieb. 

m. To determine the specific gravity of a solid on its being weighed in and 
out of water. — As the lost weight in is to the weight out, so is the speoific 
gravity of water to that of the body. 

(29.) Bequired the specific gravity of a quantity of soap weighing 30 lbs. 
in air, and *635 lbs. in water ? 

lbs. lbs. oz. oz. 

80 — -635 = 29*365 Then, as 29*365 : 30 :: 1000 (water) : 1021 sp. gr. Ans. 

(30.) A sample of soap weighs, in air, 240*6 grains, and in water, at 62% 
14*05 grains ; what is the specific gravity % Ans. 1*062. 

IV. To determine the specific gravity of a fluid by weighing a solid body in it. 
—As the whole or absolute weight of the solid body is to the loss of weight 
when weighed in the given fluid, so is the specific gravity of the solid to the 
specific gravity of the fiuid. 

(31.) A piece of cast iron (the specific gravity of which is 7*645) weighs, 
in a certain fluid, 265*925 ounces, and 298*1 ounces out of it; required tJie 
specific gravity of the fluid ? 

298-1— 265*936 = 32-175, the loss of weight in the iron; then 298*1 : 
82-175 :: 7*645 : -825, the specific gravity of the fluid, showing it to be equal 
to alcohol. 

In practice, the specific gravity of spirits is found by Sykes's Hydrometer, 
and the gravity or density of distiUers' worts by Bates's Saccharometer. (See 
Chekzstky, and Table 19^) 

y. To find the weight of a body from its magnitude and spec^ gramty.-^ 
As 1728 cubie inches ( = 1 foot) is to the content of the body in cubic inches, 
so is the specific g^vity to the weight of the body in ounces avoirdupois. 

(32.) Eequired the weight of a gallon of proof spirits at the temperature of 
51°, its specific gravity being -923 ! 

1723 : 277-274 :: 923 : 148*104 oz.a:91b. 4oz. 1 dr. Ans. 

In practice, these calculations are made upon the assumption that 1 gallon 
of water weighs 10 pounds, which, although it does not give a perfectly accu- 
rate result (see p. 24), forms convenient data for the operations ; as it is only 
necessary, in efliect, to multiply the specific gravity by 10, or, in other words, 
to remove the decimal point one place fartiier back ; the result gives the 
weight in i>ounds. The fonnula in the above example would thus be-~ 
r : -923 :: 10 : 9*23 lbs. = 9 lbs. 3 oz. 10 dr. 

If the question applies to more than 1 gallon, either the third number or 
the result must be multiplied by the number of gallons given. Upon this 
principle Tables are made showing the weight of spirits at diflierent strengths 
and temperatures, calculated upon their respective specific gravities, and 
which are indispensable when spirits are computed by weight. (See Long's 
Tables of Weights and Specific Gravities ; and Table 19 in the Appendix.) 

(33.) Bequired the weight of 25 gallons of spirits at 25 per cent. o. p. at 
the temperature of 60°, the specific gravity being *8869 ? 

Ans. by the second method, 221 lbs. 11 oz. 10 drs. 

(34.) Bequired the weight of a piece of soap measuring 27*93 cubic inches, 
its specific gravity being *990 ? 1728 : 27*93 :: 990 : 16 oz. = l lb. Ans. 
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If more than three numbers are giren, the question is 
considered to be Compound or Double Proportion, and may 

In practice it is usual to awnma that 27*7274 cubic inahet are equal to 1 lb. 
dt water, and to multiply the cubic inches in the body by the spedflo gravity, 
and diTide by 27-7274; thus: 

27-7274 : 27 '98 :: *990 : -9972 lb. = 15 os. 15 dr. 

(85.) If the speciflo graflty of soap be «990, what is the weight of a piece 40 
iaches loaff, 15 wide, and 12 thick t 

Ans. By the iirst method, 257 Uw. 18 oa. ; and by the second, 257 lbs. 1 os. 

T n w t e ad of these operations, the specific gravity may be multiplied by the 
proper fisctor, •03616898148, or '03606, according to the standard adopted 
(p. 24) ; the product is the weight of 1 inch in pounds SToirdupois ; which, 
being multiplied by the number of inches in the body, gires the total weifl^t in 
pounds, as above. 

(86.) Required the weight of 78 galloaa of port wine, its specific gravity 
being -997 T Ans. 729 lbs. 14 os. 

TI. To find the magniivde of a hody from its weight and apee\fie gravity.'— k% 
the specific gravity of a body is to its weight in ounces, so Lb 1728 cubic 
inches (=1 foot), to its magnitude in inches. 

(37.) Required the content of a quantity of proctf spirits weighing 148*104 <». 
at ttie temperature of 51**, its specific gravity being '928 t 

928 : 148-104 :: 1728 : 277*274 inche8=l gallon. 
In practice these calculations are made ujxm the assumption that 1 gallon 
of water weighs 10 lbs. which makes it only necessary to divide the weight in 
pounds by the specific gravity, and to remove the decimal point in the quotient 
forward one place for gallons, which is the same as dividing the quotient by 
10 (=the number of pounds in a gallon, p 42). Thus : 

*923 : 1 :: 9-25 lbs. ( = 148-104 oz.) : 10*0216 -f- 10s 1*00216 gals. 
(38.) Required the content of a piece of soap weighing 10 ox., its spedfio 
gravity being *990 ? 

990 : 16 :: 1728 : 27*93 cubic inches. Ans. 
In practice it is usmd*to divide 27*7274, the number of inches in 1 lb. by 
the specific gravity ; the quotient gives the number of cubic indies in 1 lb. (^ 
the body, somewhat higher in amount than as above. 

(39.) Required the content in cubic inches of an empty cask made of dry 
oak, the speoifie gravity being' *025 and the weight 46 lbs. 10 oz. ! 

925 oz. : 746 oz. (=:46 lbs. 10 oz.) :: 1728 in. : 1393*6 in. Ans. 

Til. To find the apee^fio gravity of a body from its weight and magnitiude. — 
As the content of the body in cubic inches is to 1728 (=1 foot), so is its 
weight in ounces to its speciflo gravity. 

(40.) Required the specific gravity of a gallon of proof spirits at the tempe- 
rature of 51**, its weight being 148*104 oz. ! 

277*274 : 1728 :: 148-104 : 923 sp. gr. or proof. Ans. 
If the calculation be made upon the assumption that 1 gaUon of water 
weighs 10 lbs., the answer will be obtained by removing the decimal point in 
the pounds of the body one place forward ; thus : 
; 10 lbs. : 9*256 lbs. (=148*104 oz.) :: 1 : '925. 

I (41.) Required the specific gravity of 25 gallons of spirits at 25 per cent. 

o.p., at the temperature of 60°, the weight being 221 lbs. 11 oz. 10 drs. ? 

Ans. by tiie second method, '8869. 
If the question refers to more than 1 gallon, either multiply the first term 
or divide the fburth by tiie number of gallons given. 

(42.) Required the specific gravity of 1 lb. of soap, measuring 27*93 cubic 
inches? 27-93 : 1728 :: 16 : 990 
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be solved in the following manner. Place the term which 
is of the same kind as the required term in the last place. 

In practice, when the question refers to a single pound, it is usual to dividfi 
27*7274 by the cubic inches, which gives rather a higher result than as aboye ; 
thus : 27*93 : 27*7274 :: 1 : '992 ep. gr. Ans. 

REDTJCINO, ATKBAODfO, AND OOMFOUKDXNO SPIUTS AND WORTS. 

Ym. To ascertain what quantity of »pirit$ at proof are contained in a given 
quantity under or above proof; or, in other words, to reduce epirite to proof. — 
As 100 is to the given streagth (found by adding or deducting the number of 
degrees above or below proof to or from 100), so is the quantity given to the 
quantity at proof. 

(43.) Beduce 40 gallons of spirits at 30 per cent, over proof to proof. 

100 + 30 = 130 
100 : 180 :: 40 : 52 gallons at proof. 
(44.) Beduce 25j^ gallons at 32 per cent, under proof to proof. 

100—32 = 68 
100 : 68 :: 25*5 : 17'84 gallons at proof. 
The same result will be obtained if we multiply the quantity by the excess 
or deficiency over or under proof, and divide by 100 ; then add the quotient 
to the quantity if over proof, and subtract it if under proof ; the sum or 
difference will be the answer. Thus, in the foregoing examples : 
(40x80)^100 = 12; and 40 + 12 = 52 Ans. 
(32x25-5) + 100 = 8-16; and 25*5 — 816 = 17-34 gals. Ans. 

IX. To reduce tpirUsfrom any given strength to any higher or lower strength. 
— ^As the required strength is to unity, so is the product of the given quantity 
and the given strength to the quantity at the strength required. 

(45.) Beduce 40 gallons at proof to 30 per cent, under proof. 
100 — 30 = 70 40 (given quantity) x 100 (given strength) =4000. Then, 

As 70 : 1 :: 4000 : 57-14 gals, at 30 per cent, under proof. 
If it be desired to ascertain what quantity of water must be added to a given 
quantity of spirits at proof to reduce the same te a given strength under 
proof ; deduct the given quantity of spirits from the quantity (found as above) 
at the strength required ; the difference will be the answer. Thus, in the 
foregoing example, if 40 be deducted from 57*14, the difference (17*14) shows 
the quantity of water necessary for reducing it from one strength to another. 
(See Table 42.) 

(46.) Bring 20 gallons of spirits at 20 o.p. to 25 u.p. Ans. 32 gals. 
If more than 32 gallons had been found the excess would be seizable. Thus : 
(47.) If 100 gallons at 5*5 o.p. be reduced to 132-5 at 14*0 u.p.; how much 
must be seized at 14*0 u.p. to which it was reduced ? Ans. 9*9 gals. 

(48.) Beduce 32 gallons of spirits at 25 per cent. u.p. to 20 per cent. o.p. 

100 + 20 = 120 32x75 = 2400 
120 : 1 :: 2400 : 20 gallons at 20 per cent, over proof. 
Spirits, however, cannot practically be reduced fi:om a lower to a higher 
strength without increasing the quantity. 

X. To reduce spirits from one strength to another by the use of other 
spirits. — As the greater difference between the strength required and the two 
given strengths is to the lesser, so is the quantity given to the quantity 
required. 

(49.) How much spirits at 47 per cent, over proof must be added to 54 
gallons at 17*4 per cent, imder proof to raise it to 16 per cent, under proof 7 

The difference between (16 u.p. = ) 84 and (47 o.p.=)147 is 63; and the 
difference between (17*4 u.p.^) 82*6 and (16 M.p. = ) 84 is 1*4. Then, 
As 63 (greater diff.) : 1*4 (lesser diff.) :: 54 : 1*2 gallons. Ans. 
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Comparing the other given terms by pairs of the same 
denomination, place each term in the first or second place, 

(50.) How much spirits at 19 per oent. under proof must be added to 40 
gaUoDB at 50 per cent, under proof to raise it to 2ft per cent, under proof? 

75~ftOs35; and S5 — 75 = 10 
Sft : 10 :: 40 : 16 gals. Ans. 
(51.) How mneh qrfrits at 26 per cent, under proof must be added to 80 
gaUrais at proof, to reduce it to 10 per cent, under proof 1 

90 — 75 = 15 And 100 — 90 = 10 
15 : 10 :: SO : SO (als. Ana. 
See Tables 42, 48, 44. 

XI. Tojkul the rekOiM gwmHiff of wpMU and ieaUr in a impound o/aghen 
value. — ^Ab the giyen Talue of tbe spirits ia to the whcde maas, so ia the Talne 
of the mixture to the quantity, which, deducted from the whole mass, will 
leaye the quantity of water. 

XII. 7b rethtee ¥forttftrom one griMrihf to another hjf the addition of tpater.— 
As the required gravity is to the grarity giren ; so is the giTen quantity to 
the quantity at the required graTity. 

(52.) If 8760 gallons of worts at 67° be reduced to 60^ by the addition of 
water, how many gallmis will there be in the mixture, and how much water 
is required! 50 : 67 :: 8760 : 11738 gals, at 50^ . 

Then, 11738 — 8760=2978 gals, of water required. 

Xm. Jh find the gravitff of wort added to worte of a given graniiy, the 
quantises and gravities of the compound being given. — ^As the difference between 
the two quantities is to the difference between the ralues (each quantity being 
multiplied by its respective gravity), so is unity to the gravity required. 

(53.) If 1760 gallons of wort at the gravity of 52° be increased to 2000 
gaUons at 65°, what is the gravity of the wort added t 

3000x65=180,000 
1760x62= 91,520 

240 : 38,480 :: 1 : 160. Ans. 
(54.) Suppose 600 'gaUona of wash in a wash-back, the declaration and 
gravity 48° ; on a second visit you And 580 gallons in the same back, gravity 
52° ; what is the gravity of the wort added ? Ans. 7 7°. 

Xiy. Thfind the strength or vakte of a compound^ the rates and quanUHes 
of the ingredients being given. — ^As the whole composition is to its total value 
or strength (each quantity being multiplied by its price or strength), so is 
any part of the composition to the mean price or strength of that part. 

(55.) 25 gallons of spirits, at 16 per cent, under proof, are mixed with 15 
gallons of proof spirits ; what strength will the compound be T 

quan. strength. 
25 X 84 = 2100 
15 X 100 = 1500 

40 8600 

40 : 3600 :: 1 : 00 = 10 per cent. Mb p. Ans. 
(56.) If 300 gaUoBfl of worts at 57° gravity, and 350 gaUcna at 44* be 
mixed, what is the gravity of the mixture ! 

500 X 57 = 28,500 
350 X 44 as 15,400 

850 : 48,900 :: 1 : 51*64° gravity. 

(57.) If a wash-back contain 12,765 gallons of wash, at the gravity of 4°, 
and 466 gallons of water be added thereto, what will be its gravity ! 

Ans. 3'86. 
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as in Simple Proportion. Divide the continual product of 
the second terms and the last by the continual product of 
the first terms ; the quotient will be the answer.* 

V. EVOLUTION. 

The root of any given number or power is such a number 
as being multiplied by itself a certain number of times will 

(58.) 53 gallons of spirits, at 10«. per gallon, being mixed with 15 gallons 
of water, what is the yalue of a gallon of the mixture ? 

(53 4- 15 = ) 68 : (53 x 10 =) 530 :: 1 : 7». 9Jrf. Ans. 

XV. To find the value of epiriU according to the strength^ or the atrength 
according to the valtte. — ^As the given strength is to any other strength, so is 
the given price to the price required at that strength, and vice versd. 

(59.) Spirits at proof are worth 32«. per gallon ; what would be their 
value at 25 per cent. o. p. I 100 : 125 :: 32 : AOs. Ans. 

(60.) Spirits at 25 per cent. o. p. are worth 20«. per gallon ; what would 
be their value at 10 per cent «. p. 7 Ans. 14«. 4|d. 

(61.) Spirits at 25 per cent. o. p. are worth 40«. per gallon ; what strength 
ought they to be at 32«. per gallon ? Ans. proof. 

XVI. To find the qttantUy ofvf€Uer neceseary for reducing epirite to a given 
value. — Ab the value of the reduced mixture is to the price of the spirits, so 
is the given quantity to the whole reduced mixture ; from which if the spirits 
be deducted, it will leave the quantity of water required. 

(62.) 53 gallons of spirits at 10«. per gallon are required to be reduced 
until they are worth 8«. ; what quantity of water is necessary t 

8 : 10 ;: 53 : 66|; then 66i — 53 = 13^ gallons water. Ans. 

* EXAMPLE OF COMPOUND PBOPOBTIOK. 

(63.) VHiat is the interest of £456 10s. for 31 days at 5 per cent. ? 

865 days : 81 days 

100/. : 456-5f . 

36,500 : 14,151-5 :: 51. : £1 18 9\d. Ans. 

When the interest is for days, it is obvious from the preceding example, 
that 36,500 will alwa3rs be the divisor. A more simple divisor, however, 
may be obtained by doubling the rate and the first term, and then the ques- 
tion may be solved without a statement ; thus, multiply the principal by the 
days and by twice the rate, and divide the product by 78,000 = (36,500 x 2), 
the quotient will be the answer ; thus : 

456-5 x31( = 14,151-5)x 10 = 141,515 -^ 73,000=£1 18». 9J<I. Ans. 
Or the answer may be obtained still more readily by finding and using a 
factor for the constant divisor 36,500 = '0000274 (see pp. 30, 40) ; thus : 

456-5 X 31( = 14,151-5) X 5 = 70,757-5 ; and 70,757*5 X -0000274 = 

£1 18«. 9id. Ans. 
If the principal be multiplied by double the rate, which is the most con- 
venient mode for 5, 50, or *5 (=ten shillings) percent., the factor is '0000137, 
one half of the former factor. 

(64.) If in 1 quarter ( = 8 bushels) of the materials used in the distillation of 
20 gallons of spirits, i^!^ of said materials be charged with the malt duty, 
how much of the malt duty attaches to each gallon ! 



1 gal. 


: 8 gals. 


20 


: 1 » 


11 


: 1 » 




d. 



d. 
220 : 8 :: 3255 : 1*183. Ans. 
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produce such given number or power ; the square of any 
number is gained by multiplying the number by itself ; the 
cube by multiplying the square by the number; the biquad- 
ratic or fourth power by multiplying the cube by the number 
and so of any other power.* To extract the square root of 
a number, therefore, is to find a number, which, multiplied 
by itself, will produce the number proposed. To extract 
the cube root of any number is to find a number, which, 
multiplied by itself, and that product again by itself, wiU 
produce the proposed number. 

To extract the square rooi,^ — Begin at the unit figure of 

* The squarM, cubes, and fourth powers of different numbers as far u 10 
are as foUoirs : — 

Boot, or Ist power .12845 6 7 8 9 10 

Square, or 2nd power 1 4 16 25 86 40 64 81 100 
Cube, or 8rd power . 1 8 27 64 125 216 848 612 729 1000 
Biquad. or 4th power 1 16 81 256 625 1296 2401 4096 6561 10,000 
The powers of numbers are usually expressed by adding a small Igure to 
them. Thus, 3' signifies a square or second power of 8, that is, 8 x 8 = 9; 
8' signifies the cube or third power of 8, that is, 8 x 8 x 8 c 27, Ac. The 
process of squaring or cubing any number, that is. Involution^ is easily per- 
formed by multiplication; but the conyerse, namely, EoohUion^ inyolves 
longer and more difficult operations, for which the sliding-rule or a logarith- 
mic table is a useful substitute. (See p. 60, and Table 82.) 

t The square root of many smiedl quantities may easUy be ascertained by 
means of the 'multiplication table. For instance, 6 is at once seen to be the 
square root of 36, because 6 x 6 = 86 ; but when larger and uneyen num- 
bers occur, it is necessary to hare recourse to the process described in the 
text. Supposing, for instance, it were required to extract the square root of 
59,049, or, which is the same thing, to find the length of the side of a square 
which contains 59,049 square inches ; it is erident, that it cannot at once occur 
to the mind what number, by being multiplied into itself, produces this quan- 
tity. It is, therefore, requisite to find the square of one part of the number, 
and then the square of the other part. To effect this, the whole number is 
divided into periods of two figures each, which is done, because the square of 
a single figure nerer consists of more than two places, and the square of a 
number of two figures of not more than four places, &c. In the given exam • 
pie, the number is divided into three periods by 

placing a separating mark between 5 and 9 and 5'90'49 ( 243 

and 4 : then 5, being the first period, 2 as being 4 

the root of 4, the nearest square to 5, is placed 

in the quotient, and the square of 2 (2 x 2 e= 4) 44 ) 190 

is subtracted from 5. The next period 90 is then 176 

annexed to the remainder for a new dividend ; 

the root (2) is doubled for a divisor; and after 463 ) 1449 

ascertaining how often it is contained in the divi- 1449 

dend, omitting the last figure, the result (4) is 

placed both in the quotient and in the unit's place 

of the divisor ; the whole number (44) is multiplied by 4, and the product 

subtracted from the dividend. The same process is repeated for the next 
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whole numbers, and cut off, as often as possible, periods of 
two figures each, and if there are decunals cut them off in 

period, which gives 3 as ita root, and as there is no remainder, the three 
figures 248 constitute the square root sought. 

l'28'45-67'89( 111-111^ 
Again if it be required to find the 1 

square root of 12345*6789, the inte- 
gers are divided into three periods, 
and the decimals into two ; but as it 
is necessary for continuing the work 
to three places of decimals to add two 
ciphers, the given decimals may be 
considered as divided into three 
periods. The result of this opera- 
tion on the first nine units is curious, 
the root being a succession of ones. 



21 ) 28 
21 



221 ) 245 
221 



2221 ) 2467 
2221 



22221 ) 24689 
22221 



222221 ) 246800 
222221 



24579 



The process may be shortened as to 
any number of the last figures of the 
root as follows. Find by the rule in 
the text, half, or one more than half, 
the nimiber of figures required, then 
proceed according to the contracted 
method of dividing decimals, cutting 
off one figure from the right of the 
divisor every time you divide, and not 
bringing down or annexing any more 
figures to the remainder. Thus, in 
the foregoing example, if it be re- 
quired to carry the answo* io three 
places of decimals, proeeed as in the 
maigin. 



r23'45*67'89( 111*111 
1 



21 ) 23 
21 



221 ) 245 
221 



2221 ) 2467 
2221 



246 

222 

24 
22 



2 
2 



A square root may be found by a table of logarithms (Table 82] as follows ; 
— ^Find the logarithm of the given number ; the number corresponding to the 
half of this number is the square root required. Thus, to find the square root 
of 15-6. 

Log. of 15*6 = 1-198125 -f 2 = '596562 log. = 8.95 root. Ans. 

Any number may be squared or cubed by the same means, it being only 
necessary to multiply the logarithm of the given number by 2 or 3 ; the num. 
ber corresponding to the logarithmic product is the square or cube, as the case 
may be. And so a number may be involved to any power, by multiplying the 
logarithm of the number by the power ; the product is the logarithm of that power. 

To save the trouble of calculation tiie officer ought to provide himself with a 
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pairs, likewise coinmencing at the decimal point. The first 
figure of the required root will be the square root of the 
left hand period or of the greatest square contained in it. 
Substract the square of this figure from the first period ; to 
the remainder annex the next period for a dividend, and for 
part of a divisor double the part of the root already obtuned. 
Try how often this part of the divisor is contained in the 
dividend wanting the last figure, and annex the figure thus 
found to the parts of the root and of the divisor already 
determined. Then multiply and subtract as in division; to 
the remainder bring down the next period, and adding to the 
divisor the figure of the root last found, proceed as before. 
Continue the process till all the figures in the given number 
have been used ; and if any thing remain, proceed in the same 
manner to find decimals or additional decimals, as the case 
may be, adding to find each figure, two ciphers, or if the 
given number end in an interminate decimal, the two figures 
that would next arise from its continuation. 

To find a mean proportional between two given numbers.^ 

table of Bquares and roots comprehending such numbers m most frequently 
oocor in his practice. See Ballard's Oavgmg, p. 125. 

* XXAXPLBS. 



(1.) Beqoired the geometrical mean 
proportional between S6 and 64 ! 
64x86=23-04(48 Ana. 
16 



88)704 
704 



(2.) Beqnired the geometrical mean 
proportional between 2*5 and 57*6! 
57 -6 X 2-5= 1*44(12 Ans. 
1 



22)44 
44 



This mle is extensiyely applied in Excise calonlations to the measurement 
of certain bodies which have nnequal dimensions, especially where it la 
required to find the area in gallons, bushels, &o., at one operation. A mean 
proportional may be found more readily by a Table of Logarithms (Tab. 82), 
as follows : Add the logarithm of one of the giyen numbers to that of the 
other, and divide the sum by two ; the number answering to the quotient 
(disregarding the index) is the mean proportional required. Thus, in thQ 
foregoing examples : — 



Log. of 86=1*556303 
64 = 1*806180 



2)3*362483 



1'681241 log. =48 Ans. 



Log. of 2-5 = '397940 
67-6=1*760422 



2)2*158362 



1*079181 log. =12 Ans. 



For ordinary purposes a mean proportional may be found still more readily 
by the Sliding Bule (p. 64), or by a T&ble of Mean Proportionals, which may 
be readily made by either of the foregoing methods. 

V 
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— Multiply the two numbers together and extract the square 
root of the product ; the root will be the answer. 

Directions for extracting the cube root,* together with a 

♦ The operation necessary for extracting the cube root by the pen is very 
teiious, but for ordinary purposes, the root may be found sufficiently near by 
the Sliding Rule (see p. 65). It is proper, howerer, that the officer should 
know the principle upon which the operation is founded, and this will be 
understood by the following general rule : — 

Place in succession and at moderate intervals two ciphers and the g^iven 
number, as the commencement of three columns.* Beginning at the unit 
figure of the given number, cut off as many periods as possible of three 
figures each. For the first figure of the root take the root of the greatest 
cube contained in the left hand period. Place this flgrure in the first column, 
and having added it to what stands above it, multiply the sum by the same 
figure, writing the product in the second column. Add in like manner in 
the second column, and multiply the sum by the same figure. Set the 
product in the third column, and subtract it from what stands above it. 
Perform a process exactly similar in the first and second columns, and after 
that, add the figure found for the root to what stands in the first column. 
Annex one cipher in the first column, and two in the second ; and in the 
third the next period of the given number ; or if there be no figures remain- 
ing, annex three ciphers. To find the next figure of the root, divide the 
number in the third column by the one in the second ; place this figure in 
the first column, and proceed in the manner directed for the first series ; 
then annex ciphers, and continue the process as before, xuitil nothing 
remains, or untU the root is carried out to as many places as may be con- 
eidered necessary ; as in the annexed example for finding the cube root of 
926869875 :— 

926'859'375(975 Ans. 

9 81 729 



9 
9 


81 
162 


197859 
183673 


18 
9 


24300 
1939 


14186375 
14186375 


270 

7 


26239 
1988 




277 

7 


2822700 
14575 




264 
7 


2837275 




2910 
5 





2915 
The cube root may be readily found by a Table of Logarithms (Tab. 32), 
as follows : — Divide the logarithm of the given number by 3, the quotient is 
the logarithm of the root. Thus, to find the cube root of 44*3 — 

Log. of 44-3 = 1-646404 -f 3 = -548801 = 3-54 cube root. Ans. 
The student must bear in mind that the cube root is not the square root of 
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general rule for extracting any root whatever, are given in 
the notes. 

the square root, bat ondj the root of a number which, when moltiplied twice 
by itself, will produce the giren' number. If the cube were the square of a 
square, it would be easy to find the root by two extractions of the square 
root, a mode of working which is applied to what is called finding the fourth 
root. The sixth root also may be extracted by extracting the third root of 
the given number, and the second root of the result, and other roots may 
be found in the same way. The following is a useful approximatiye rule for 
finding any root whatever : CaU the index of the given power n, and find by 
trial a number nearly equal to the required root, and call it the attumed root. 
Raise the assumed root to the power whose index is n ; then, as » + 1 times 
this power added to n — 1 times the given number, is to n — 1 times the 
same power added to » + 1 times the given number, so is the assumed root 
to the true root, nearly. The number thus found may be employed as a new 
anumed root, and the operation repeated to find a result still nearer the true 
root. Thus, if it be required to find the S65th root of 1*06, we may take 1 
for the assumed root, the 365th power of which is 1 ; and n being 365, we 
have n+ 1 = 366 and n — 1 = 364. The work will then proceed in tiie follow. 
ing manner, and the answer will be found to be 1*0001596 : — 
1x866 = 366 1x864 = 364 

l'06x 864=385*84 1*06x866=887*96 



As 751*84 : 751*96 :: 1 : 1*0(K)396 Ans. 
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CHAPTER II. 



THE SLIDING RULE. 

The Sliding Ride * is a portable instrument for facilitat- 
ing mathematical calculations by the sliding of the different 
parts of the instrument one by the other ; the lines and 
divisions upon the respective parts, giving the answers by 
inspection. It is, as to its principal lines or tables, founded 
upon the principle of logarithms. 

The sliding-rules used in gauging are made in different 
forms and of different lengths, from six to twenty-four 
inches ; but nine and twelve inches are the most common 
lengths. The one from which the annexed engraving is 
taken, is only six inches long, and has been adopted for the 
convenience of its size. In whatever form the instrument is 
made, it has always four lines or parts, known by the names, 
and marked by the letters, " A," " B," « C," and " D," and 
different marks called ^^ gauge-points ^^ varying with the 
particular business of the person using the rule ; and all 

* The sliding-rule is an instnunent for the mechanical performance of 
addition and subtraction, which is converted into an instrument for the me- 
chanical performance of multiplication and division by the use of logarithmic 
scales, instead of scales of equal parts. This instrument has been greatly 
undervalued in our country, in which it was invented, and is very little known 
on the Continent ; for though a French work on the subject, published in 1825, 
which is followed by the writer of a very recent mathematical dictionary in 
the same language, assures us that in England, the sliding-rule is taught at 
schools at the same time with the letters of the alphabet ; we feel safer in 
saying that nine Englishmen out of ten would not know what the instrument 
was for if they saw it ; and that, of those who even know what it is for, not 
one in a hunted would be able to work a simple question by means of it. For 
a few shillings, most persons might put into their pockets some hundred times 
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sliding-rules applied to malt-gauging have a line marked 
^' M D ; " while those used for uUaging casks have two 
lines, marked respectively " S S/' and '< S L ; '* and some- 
times there are three other lines marked " X,*' '^ Sphd/* and 
« 2 Var." 

On some sliding-rules there are lines for reducing and 
valuing spirits ; and on others of a larger size, there is some- 
times a line of inches and tenths, and a line caUed a 
" diagonal '* line ; but these lines are more commonly 
graduated on separate rules, called "proof rules" and 
<« diagonal rods/' 



I. THE LINES A AiTD B. 

The line A is called Gunter^s line, from its inventor, 
Mr. Edward Gunter, who, in the year 1624, first made the 
discovery of applying logarithms • to extension, and of per- 
forming upon this line, by means of a pair of compasses, the 

as much power of calcnlatum as fhey hare in their heads ; and the use of tiie 
instrument is attainable, without any knowledge of the properties of logi^ 
rithms, on which its principle depends. — Penny Oyclopeedia. 

This instrument has always been a cherished companion of the exdse 
officer, to whom many of its most useftil improyements are attributable. 

* Logarithms are natural numbers, or numbers in arithmetical iHt>gre88ioa 
corresponding with or having relation to other numbers in artificial or geo- 
metrical progression. If we take a set of numbers 'going on by equal diffe- 
rences, that is to say, the third being as mueh greater than the second as the 
second is greater than the first, as 1, 2, 3, 4, 5, 6, &c., where the common 
difference is 1 ; this is ArUhmetieal Frogressicxi. Then take another set of 
numbers, such that each is equal to twice or three times, or any number of 
times, the one before it, as 2, 4, 8, 16, 32, 64, &c. ; this is Geometrical 
Progression. If we write this second set of numbers under or by the side Qf 
the first, thus — > 

012345 6 7 8 

1 2 4 8 16 32 64 128 256 

it wiU be found that if any two of the indices, or arithmetical series, be 
added together, their sum will be the logarithm of the product of the numbers 
to which they belong; and if any one of the indices be subtracted from 
another, their difference is the index of the quotient of the numbers. Thus, 
2 and 3 are 5 ; the number against 5 is 32, which is the product of 4 x 8, 
whose logarithms are 2 and 3 ; and so 5 from 7 leave 2 — the logarithm cor- 
responding to 4, the quotient of 128 by 32. Hence it appears that euidiiion 
of logarithms answers to multiplication of common numbers, and aubtraetion 
to division f and tables have been constructed giving the logarit!hms of 9^ 

V 2 
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[chap. II* 



business of multiplication, division, and various arithmetical 
operations, where the rule of proportion was required. 
This line, which, from its utility, is sometimes also caHed 
the " Line of lines," and the " Line of numbers," contains a 
scale or radius of graduated logarithms, numbered from the 
left to the right, with the figures 1 2 3 4 5 6 7 6 9 10, and 
the spadbs between each of these integers are again graduated 
into subdivisions, more or less minute, according to the 
length of the space. 

When this line takes up the whole extent of the fixed 
part of the rule, and the numbers run in regular progression, 



64 



32 



IS 



I 
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numbers from 1 to 10,000 and more; so that instead of multiplying and 
dividing one number by another, you have only to add or subliwit their 
logarithms, and then you at once find the product or 
quotient in the Tables. Now, numbers are but expres- 
sions for the measure of distances from a fixed point, 
and therefore it follows, that if from the oommencement 
of any line, as 0, we set off equal distances in the points 
1, 2, S, 4, &c., and raise against them a series of per- 
pendiculars, 1, 2, 4, 8, &c., increasing in length in 
proportion as their distances from 0, we shall hare in 
the extremities of these perpendiculars a series of dis- 
tances 1, 2, 4, 8, fte., whose logarithms wiU be the 
distances 0, 1, 2, 3, ftc. These, representing the in- 
dices of the distances measured by the perpendiculars, 
will, of course, possess th« same properties as the 
indices themselves ; and by the application of the com- 
passes firom one part of the indices to the other, we 
attain the same results .as if we operated by arithme- 
tical calculation. Thus, if it be required to multiply 
16 by 4 : with a pair of compasses take the distance 
traOL to 2 — ^the index correspondii^ to 4 ; set one 
foot of the compasses on 4 — the index of 16, the other point will reach for- 
ward to 6 — the index of 64, the product of 4 and 16. It is, however, evident 
that, as far as the solution of questions is concerned, the perpendicnlars are 
of no importance, the eqital distances and the inereaaing numbers being all 
that are required. If, then, we affix the progressive numbers, or logarithms, 
answering to the indices at the places where, in ' a scale of equal parts, the 
indices themselves would be placed, such logarithms may be applied to the 
usual purposes to which lograrithms are adapted. — See Kentish's Treatise^ ^c. 
Such was the invention of Gunter's famous line, which is a scale or radius 
of graduated logarithms, numbered firom 1 to 10, with sub-divisions more or 
less minute according to the space occupied ; and it is still used in ooqjunc- 
tion with a pair of compasses, especially by Navigrators. But the use of com- 
passes is both troublesome and liable to error ; and to obviate these objections 
a plan was invented of sliding one line of numbers by another, and thus 
attaining the same results. It was seen that the operations of multiplying 
and dividing with the compasses were merely applications of the Rule of 
Proportion, and it was therefore concluded that, if th« line was made in 
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it is (in whatever part it may be placed) marked with the 
letter "A." 

In modem sliding-rules there are usually two or more of 
these lines exactly alike, which affords the facility of working 
two questions, or double proportion, at the same time. In 
the annexed engraving there are three such lines. On some 
rules there is a double radius marked with the same letter, 
but the modem rules have only a single radius, as in the 
engraving. 

The line B is on a moveable slider, which is made to 
run in a groove, within or under the line A. It contains 



duplicate, one part didin^ by the other, the anewera to the questloiifl, whieh 
had hitherto been found by the oompasees, would be shoim by inspection of 
the lines when moved the proper distances. This Improyement is said 
to haye been effected in 1663, and is graerally attributed to Hr. Thomas 
Ererard, formerly an Officer, and afterwards a Ck>llector of Excise ; and the 
first Excise Offleer's sliding roles were usually called "Ererard's rules." 
But it appears from the researches of Professor De Morgan, that moreable 
slides were inyented by the Rev. W. Oughtred, and substituted for the 
seale and oompames more than 50 years before the time of Everard's *' im- 
provement ; " and that in 16S5 Seth Partridge introduced the slider fitted into 
a groove. 

« In the original diding-rule the line A contained a double radius, but 
Hr. Vero, some time Ck>Uector of Excise, made an alteration in it, so that 
the whole length of the rule had but one radius, while two of the sliders 
were made to fit in and work together as a double radius." — LeadbetUr, 
A single radius is, in fact, insufficient to solve all multiplications and 
divisions, although 1^ will serve. In modem Rules, therefore, there are 
sometimes two lines upon the stock, one above the slider and the other below 
it, and two lines on the slider, the radii on the upper lines beginning with 
1 at each end, and those on the lower lines with 1 in the middle. By this 
ingenious contrivance it is unnecessary to use more than one slider. 

Many other modifications of the rule have been devised during the eigh- 
teenth and present centuries, chiefiy to suit specific purposes. 

The most simple form, and, but for the difficulty of dividing, probably the 
best, is a revolving circle turning upon a fixed axis, in which case the scale 
is its own continuation ; and this appears to have been one of tiie forms in 
which it was originally introduced by Oughtred. In this way an Excise 
Officer has occasionally graduated it upon his tape box, and a Frenchman 
upon his snuffbox. And Professor De Morgan is of opinion, " that when the 
knowledge of this instrument is extended, and consequently its sale, a pair 
of well-graduated brass circles will be the form it will take." 

7b OoHstruet the Line of NumAers. — ^Divide the line intended to be num- 
bered into 1000 equal parts, and set off the distances by the Table of Loga- 
rithms (No. 32), disreg^ding the characteristics. Thus, the distance from 
1 to 2 will be '30103 of the parts, this number being the l<^arithm of 2 ; the 
distance from 1 to 3 wiU be '47712, the logarithm of 3, &c. But a more 
exi>editious and exact method of laying down the line is by means of a 
sector, as described in Mosses Gauging. 
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the same scale (Gunter's line of logarithms) as the line A, 
and has always a counterparty also marked with the letter " B," 
which being taken out of the groove in which it usually 
rests^ and put into the same groove with its counterpart, the 
two brass ends of both being made to fit together, they 
become a double radius numbered from left to right. By 
moving the slider in the groove until it is properly adjusted, 
problems which formerly required the use of the compasses 
are solved by inspection. 

In the engraving, all the sliders have double radii, which 
was necessary in order to show the method of working ; but 
in the instrument itself the sliders are only of the same 
length as the rule, for the convenience of the pocket. 

On each of the lines " A " and " B," there are brass pins 
or marks against the divisors for squares and circles for 
facilitating the operations when the answer is required in 
gallons or bushels, &c.* 

To estimate the value of the numbers A — The numbers on 
Gunter s line have no determinate value of their own, but 
depend upon the value that is set upon the unit at the left 
hand of the line, which may be considered either as 1, 10, 

^ See the Note in p. 58. 

f To distinguisli the different numbers on the line, and, after an operation, 
to read off the answer, constitute with learners the great difficulty. It is 
only by attention and practice that facility in this respect can be attained. It 
must be observed that f^om 1 to 2 the tenths are ueuaUy divided into five parts, 
each part containing two hundredths ; therefore. 

If the figure 1 f -l"! .^^ .^^ i„^, f 'OH f '002 

at the beginning J 1 r^^ons%Sl'?:! J 'J l-d the smaller ) -02 
of the line repre- j 10 T ,^„„„» J 1 [divisions ) -2 

sents UooJP'^*"^* ( loj [2 

From 2 to 5 the tenths are divided into two parts, each part containing 
five hundredths ; therefore, 

If the figure 2J 2 U^!f.,^® J?f?!^ J '1 Und the smaller 

From 5 to 10 the tenths are not divided; the hundredths, therefore, must 
be guessed at. And 




r -05 ^ 



If the figure 5 1 -5 I the tenths will 
represents ] 5 [ represent 

The integral numbers, w principal divisions in the second radius, being ten 




CHAP» II.] THE LINES ▲ AND B. 57 

100, 1000, &c. If the fint figure be called 1, the following 
integral numbers will be 2, 8, kc. ; and should there be a 
second radius, the first integer will be 10, and the integral 
figures which follow will be 20, 30, &c., and the 10 at the 
right hand end will be 100. If the first or left hand unit be 
considered 10, the 2 will be 20, the 3, 30, &c., and the first 
unit on the second radius will be 100, and the following 
figures will be 200, 300, 400, &c., and the 10 at the right 
hand will be 1000. And if the first or left hand unit be 
called 100, the first unit on the second radius will be 1000, 
and the following figures 2000, 3000, 4000, &c., and the 10 
at the right hand 10,000. 

The values of the integral divisions being thus estimated, 
those of the intermediate divisions may be easily known. 

To find the product of two given numbers,* — Set 1 on B 
to either of the numbers on A, then against the other 
number on B is the required product on A. 

times the yalne of those in the first, its sabdivision will be in the same 
proportion, or ten times the value of the subdivisions of the former. 

For the purpose of becoming familiar with the mode of valuing and reading 
off the divisions, the slider maybe set at random, and the officer may accustom 
himself to read off in the respective pairs the divisions on one line corre- 
sponding to any assumed values on the other. All values may in general be 
estimated to three places of figures, thus : — 

A I 41 50 73-8 150 225 451 549 820 

B I 1 r22 TS 8^65 5^49 11 13^4 20~ 

A I -245 -521 1-04 1-53 1-84 2-45 41 6 



B -4 -85 1-7 2-5 3 4 67 9*8 

" When there are two or more modes of performing the same operation and 
two or more numbers are given or required which can be exactly expressed 
on the sliding rule, while there is another number which can only be 
estimated ; that mode of operation should be adopted which would place an 
eaeact value opposite an estimated one, and vice versd." — WooUgar. 

* EXAMPIXS IW MTJLTIPIJCATION. 

(1.) Bequired the product of 13 x 9 ? 

A I 9 (multiplier) 117 (product) A | 13 117 Ans. 

B I 1 13 (muItipUcand) ' B j 1 9 

If the product be too large to be read on the rule, either of the factors may 
be divided by 10 or 100, and after the first product has been obtained it must 
be multiplied by the number by which the factor was divided. If the product 
consists of more than three or four figures it is difficult to read them on the rule, 
but it will be easy to bear one or two of them in memory. Thus, if it be reqxdred 
to multiply 56 by 88 the product will be 2128 ; the last figure is known to 
be 8 by multiplying 6 by 8 mentally ; and it is evident from the rule, that the 
product is more than 2118 and less than 2188. 
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To find the quotient of two given numbers,* — Set 1 on B 
to the divisor on A, then against the dividend on A 
is the quotient on B. 

To perform the Rule of Three, '^^ — As the first term upon 

Multiplication may also be performed by inverting the slider, thus : — 

A I 9 1 A I 13 1 

a I 13 117 Ans. a I 9 117 Ans. 

It ifl obyious, therefore, that any number may be squared by this inyersion 
of the sliders, and the square root may also be found by it, by setting j;he 
given number on a against 1 on A ; then look Ua a number on A which 
coincides with the same number on B, and this number is the square root 
required. 

* EXAMPLES IK DIYISXON. 

Divide 795 by 5. 

A I 5 (divisor) 795 (dividen d) A | 1 159 Ans. 

B I 1 159 (quotient)" ' B~| 5 795 

If the dividend cannot be properly expressed on B, it may be divided by 
some power of 10, so as to bring it within the rule, and the quotient, when 
found, multiplied by the same power {vide supra). 

Division may also be performed, and the square root extracted, by inverting 
the slider as directed in multiplication. 

When any particular dioiaor is of frequent occurrence, as is the case with 
that representing the number of cubic inches in a gallon and bushel respec 
tively, it is distinguished on the rule by a brass pin and an initial letter ; 
thus, at 277*274 there is a brass pin and the letter G, to indicate the divisor 
for gallons; and at 2218*192 there is another pin and the letter B, being 
the divisor for bushels. See p. 23. Then, for reducing inches (say 30,000) 
into gallons or bushels by the above rule, set the proper divisor on A, to 1 
on B, and against the given number of inches on A is the answer in gallons 
or bushels on B ; thus — 

A I G 277*274 30000 A | B 2218*192 80000 

B| i 108*2 gall. B | 1 13*6 bus. 

The use of these divisors will be further shown in Mensttratiom. 

A vulgar fraction may be reduced to a decimal by this rule, the denomi- 
nator being considered as the divisor, and the numerator as the dividend. 
This operation is, in effect, as explained in p. 30, the same as finding a 
factor J which, being used as a multiplier, produces the same result as any 
eriven divisor. Thus, if it be required to find a factor for reducing oimces to 
pounds weight by multiplication, instead of dividing by 16, we say : — 

A I 16 oz. 1 or 1000 

B 1 1 *0625 factor. 

f EXAMPLES IN PEOPOETION. 

All questions in Arithmetic, usually inserted under the head of Proportion 
or Bule of Three, are readily solved by the lines A and B on the sliding rule. 
The lines are in reality proportional lines. "When the slider is laid evenly in 
the groove, that is, when the commencement of A coincides with the com- 
mencement of B, the numbers on A are the same as the numbers on B ; but 
when the slider is in any other position, the numbers on A are proportional 
to the numbers on B. Thus, let the slider be drawn back imtil the 2 of B 
falls under the 1 of A, then we have a series of continued proportionals or 
equivalent fractions, the odd terms or numerators standing above the even 
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A is to the second tenn upon B, so is the third tenii upon 
A to the fourth term upon B. 

terms or denominators. Ab^=|=^ = |=^,, &c., or 1 : 2 :: 2 : 4 :: 3 
: 6 :: 4 : 8 :: 5 : 10, &c. 
(1.) What is a fourth proportional to the munbers 12, 24, S6 1 
A I 24 .. 72 Ans. ^ A | 12 . . 86 

B I 12 • -36 B I 24* '72 Ans. 

As the lines on the sliding-mle are graduated decimally, they are especially 
well adapted for the concise solution of different questions in which the stan- 
daid of comparison is fixed at an eren number of tens, hundreds, &o., as is 
the case with specific gravitiet in which 1000 is reckoned as the standard of 
water, with which all other bodies are compared (pp. 22, 42) ; and «pfrito, the 
standard or proof of which is reckoned at 100 (p. 44). A few examples, 
founded on those already given, will be sufficient to show the manner in 
which the operations are performed : — 

(2.) B«quired the specific gravity of a qxumtity of soap weighing 80 lbs. in 
air and -635 lb. in water t (P. 42.) 

A I SO . . 1*021 sp. gravity. Ans. 



B I 29-365 (lbs. lost weight) • • 1000 (water). 
(3.) Beduce 40 gallons of spirits at 80 o.p. and 2b\ gallons at 32 u,p. respec- 
tively to proof. (P. 44.) 

A I 130 . . 52 gallons proof. A [ 68 . . 17-34 gallons proof . 

B I 100 • • 40 B I 100 - • 25-5 

(4.) Beduce 40 gallons of spirits at proof to SO per cent. u.p.\ and 32 
gallons at 25 per cent. H,p. to 20 o.p. (P. 44). 

A I 1 . . 57-14 gaUs. at 30 o. p. A | 1 . . 20 galls, at 20 o. p , 

B I 70 • * 4000 (=40 galls, proof x 100) B | 120 • • 2400 (=32 x 75) 

The application of the lines A and B to finding the areas of squares, circles, 
&c. will be shown in Mensuration of Superficies. 

The decimal g^raduation of the rule, however, renders it difficult to apply it to 
questions relating to money, weights, or measures involving broken quantities. 
StUl, this has been done to some extent, in cases where the answer is 
reqidred in integers, and when there is a known ratio between any two num- 
bers and one of such integers. Thus, if it be required to find the number of 
shillings per calendar month for every pound of yearly expenses, wages, &c., 
it must first be ascertained what is the ratio between £1 per year and 1«. per 
month, which is found to be as 3 : 5. Then, whether by the pen or on the 
sliding-rule, the formula is 3 : 5 :: the number of pounds per year : the num. 
ber of shillings per month. And so with respect to other ratios, examples of 
which are as follows : — 

A I 73 . . pounds per year. 

B I 112 (28) [4] * * shill. per lun. mo. (week) [day] 
Interest simple \ A | 365 (52-1) [12] . . days (weeks) [months] ' 
5 per cent. J B | poimds principal ~ shillings interest ! 

Other fXKtet — 3 8^ 3^ 4 ^\ ^ percent. 

!608 548 521 456 406 304 for days. 
86-9 78-2 74-5 65*2 57-9 43*5 for weeks. 
20 18 17-1 15 13'3 10 for months. 
By a slight alteration in the graduation in the rule, however, it may be 
usefully applied to broken numbers, as will be seen from the following circum- 
stance. When the duty was on crown glass, it was the custom to weigh the 
tables as they were drawn out of the annealing arch, not in single tables, as 
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II. THE LINES C and D.» 

The line D is also a Gunter's line, constructed in the 
same manner as the lines A and B, only it has double the 
power ; the distance between 1 and 10 being twice as long, 
and the other divisions in proportion. On the Excise 

these are too brittle for handling, bnt in crates containing from 1 to 50 ti4>le8 
each ; and the drafts and number of tables were taken down as they were 
weighed. In an investigation a few years ago, it became necessary to show 
the OMrage weight of a great number of tables weighed in this manner at 
each weighing for a series of years. And this could only be done by dividing 
the weight in each case by the number of tables weighed. This extended to 
many thousands of calculations, and employed a nimiber of persons many weeks. 
It became important, that one person should preimre himself to verify these 
calculations at a short notice ; and I thereupon proposed to assist him by an 
additional graduation on the slidiag-rule, dividing each integer into sixteenths 
on the stock of the rule, so as to give the answers in Ibe. and oz., instead of 
lbs. and tenths. The result was, that one person checked in a few days, what 
had taken many weeks in calculating, and many mistakes which had been 
made by the pen, were discovered and corrected into the bargain. 

* These lines are founded on another of the principles of a logarithmic 
series (explained in p. 53), namely, that if any one of the indices be multi- 
plied by another denoting any power or multiple of the other, the product will 
be the index of that povoer. And if the index of any number be divided by 
the index of any root^ the quotient will be the index of that root. Thus, to 
find the sfuare of S ; its index (referring to the two series of numbers in p. 
53) is 3, which doubled becomes 6, the index of 64, the square of 8 as 
required. And so, to find the square root of 16; its index is 4, the half of 
which, 2, is the index of 4, the square root of 16 as required. Whence it 
follows, that the multiplication of logarithms answers to the Involution of 
common numbers ; and division to Evolution. Hence, if on the graduated 
line in p. 54, it be required to find the square of any number, say 8, we have 
only to measure the distance from to 8, ihe index corresponding to 8, and 
then place the compasses on the point 0, and turn them over twice ; they wiU 
reach to 6, the index of 64, the square required. And so, to find the square 
root of 64 ; take half the distance firom to 6, which is the point 3, the index 
of 8, the square root required. But for taking squares and square roots, it is 
more convenient to have the lograrithmical distances laid down to two scales, 
in which the distances of the latter shall be twice those of the former. We 
have then only to ascertain the distance of any division of one series, and 
apply it to the other to obtain at once the index to the square or square root 
of any given number. Hence, if we fix on two scales the progressive num- 
bers or logarithms answering to the indices at the respective places where the 
indices themselves would be placed, we have a table of squares and roots, and 
by making one of such squares moveable, we are enabled to work upon them 
questions which would otherwise involve the tedious and difficult operation 
of Involution. Such are the lines C and D ; the one fbmishiag a series of 
numbers corresponding with the squares and square roots on the other. 
When the commencement of C coincides with that on D, the two lines form a 
series of squares and roots ; but when the slider is in any otTter position, the 
numbers on C are proportional to the squares of those on D. Thus, let the 
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officer's sliding rule this line is usually divided into two; 
one half being above the slider^ and numbered from left to 
light, with the figures 1, ii, 12, is, 14, 15, is, 17, is, 19. 2, 1, 3, s, 
4, 5, 6, 7, 8, 9. 3, SI, S2 ; and the other half continued on the 
stock below the slider^ namely, S3. 4, 5, 6, 7, 8, 9, 10 ; at 
which point it terminates opposite 3*162 (square root of 10), 
on the upper part. 

Operations on this line are performed by means of two 
sliders, marked ** C,'* which are exactly the same as those 
marked ** B," and are differently named only for the sake of 
distinction. The line B may, indeed, be used instead of the 
line C, when the former is found more convenient. 

To estimate ike value ef ike numbers, — ^The value of the 
numbers on the lines C and D, are estimated in the same 
manner as those on the lines A and B, but as the subdivi- 
sions on D are more minute than those on A, B, and G« 
there being more room on the line for graduating them, they 
must be estimated accordingly. 

When the two lines C and D are laid evenly in the 
groove they form a series of sgzkires and square roots to 
each other. In any other position the numbers on C are 
proportional to the squares of the numbers on D, and many 
questions relating to squares and square roots can thus be 
solved by the two lines in the same way that multiplication 

slider be drawn baek until tilie 2 on C falls under the 1 on D, then we haye a 
series of continual proportionals, or equiralent fractions, as 

,L £ = 15 = ^ &c., or M 2 : 1« :: 8 : 2« :: 18 : 3» :: 82 : 4« &0. 
.1* 2« 3« 4» 

In estimating the numbers on the lines C and D, it must be observed, that 
if the 10 on D be called 1, the 1 on C will be 10 ; if the 10 on D be called 10, 
the 1 on C will be 100 ; if the 1 on D be called 100, the I on C will be 
1000, &c. 

On some rules the line D is on one side of the slider B, and the line A on 
the. other; an arrangement which gives an additional power in working 
various questions : for we can thus, at one setting, find the product or 
quotient of any two numbers, and the square root of their product or quotient. 
We can also multiply any number by the square or square root of another 
number, &c. This arrangement is, however, impracticable on the Excise 
Officer's Sliding-rule, in consequence of the line D being divided iuto two 
parts, one above and the other below the slider ; but it fortunately happens, 
that the operations involved in it, do not often occur in exeise practice. 

a 
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and division of common numbers can be performed by the 
lines A and B. 

The line D, like the line A, has various brass pins or 
marks against certain numbers which, to distinguish them 
from those on the other lines, are called " Gauge Points, ^^ * 
These gauge points, are, in fact, the square roots of different 
numbers which are of frequent occurrence in excise calcula- 
tions. Thus at 47*10 is a brass pin with the mark '' M S." 
which is the gauge point for malt bushels, that number being 
the square root, or side of a square whose area is exactly one 
bushel. At 16 '65 is another pin, with the letters " G S." for 
the gauge point of a gallon. And at 53*14 and 18*79 are 
also pins with the marks " M R." and " G." or " M G,," 
the gauge points for a circular bushel and gallon respectively. 

To sqiuire any given number, '\ — Set 1 on C to 1 on D ; 
then against the proposed number on D is its square on C. 

* A " Qaage Point " is the square root of any number which in common 
arithmetic would be used as a divisor for reducing one kind of magnitude 
into another. Thus, if we require to reduce inches to gallons, we must, in 
numerical calculation, divide the given nimiber of inches by 277*274, the 
number of inches contained in a gallon. K we extract the square root of 
this divisor, we obtain the side of a square whose area is a gallon ; the side 
of every square being the square root of its area ; and the root thus obtained, 
(16*65), is called the square gauge pcimt for gallons. For, using it as a starting 
point upon the lines C and D, we can ascertain tiie proportion between it 
and any other square, and thus obtain the area of any square, or the con~ 
tent of any square vessel which can be compared with & square whose area 
is a gallon. And so, if we extract the square root of 2218*192, the mmiber 
of inches in a bushel, we obtain the side of a square, or the square root of a 
square, whose area is exactly one busltel, viz. 47*1, which we «all the square 
gauge point for bushels. Again, the .diameter of every circle is the square 
root of the circular divisor (p. 85) ; hence, if we extract the square root of 
858*036, (which is equal to 277*274-^*7854) (p. 85), we obtain the diameter 
of a circle whose area is exactly one gallon ; viz. 18*789, which we caU the 
circular gauge point for gallons. And so, if we extract the square root of 
2824*29, ( = 2218*192 -f- -7854), we obtain the diameter of a circle whose 
area is exactly one bushel ; viz. 53*14, which we call the drcuiar gauge point 
for bushels. These gauge points being distinguished on the sliding rule by 
particular marks, are of great importance in practical gauging, being used 
as the first term, or ratio, in working problems in Mensuration, as will be 
explained in subsequent pages. A Table of the gauge points most commonly 
required in Excise calculations, with their corresponding divisors and 
factors, will be found in the Appendix, No. 30. 

f EXAVPLSS IN SOUASES AND SCIVABE BOOTS.. 

The lines C and D, when laid even, being the squares and square roots 
of each other, the only difficulty JA in estimating the value of the different 
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To extract Hie square root. — Set 1 on C to 1 on D ; 
then against any proposed number on C is its square root 
on D. 

To square a given number and divide the product by 
another given number* — Set the square root or gauge point 
of the divisor on D to 1 on C ; then against the other given 
number on D is the answer on C. 



munbers. The following are examples when 1 on C and D are both whole 
numbers : — 

C I 1 2-25 5 10 16 29 40 90 



D I 1 1*5 2*24 3-16 4 5 6*32 9*5 

With the same setting as the last, but valuing 1 on D at '1 : — 

C I -01 -0225 -05 '1 '16 -25 .4 '9 

D I '1 -15 -224 -Sie -4 "5 -632 -95 

In looking for the square root of any number, it is important to remark, 
that if the square contains an odd number of integers, or a decimal having 
an odd number of ciphers, before the first effective figure, the root wiU be 
found opposite on the first radius on D ; but if the square consists of an even 
number of places, the root will fall against the second radios. As a general 
rule, the whole numbers or integers in the root will be half as many as those 
in the square, if the whole numbers or integers in the latter be even ; if not 
it will be half as many and one more. The rest of the answer in either can 
wiU be decimals. 

* EXAMPLES OF OAUOE POINTS. 

(1.) Square 40 and divide by 2218*192 . 

C [ 1 '721 Ans. 

D I 47-1 (square root of 2218-192) 40 

(2.) Square 40 and divide by 358-0S6. 

C I 1 45 Ans. 

D I 18*79 (square root of 353*036) 40 

(3.) Multiply 60 by 38* and divide by 2824*29. 

C I 60 30*67 Ans. 

D I 53*14 (square root of 2824*29) 38 

(4.) Multiply 60 by 38« and divide by 353*036. 

C [ 60 245*4 Ans. 

D I 18*79 (square root of 353*036) 38 

These examples show the way in which gauge points are used, as ex- 
plained in p. 62. The gauge points here used are the square roots of the 
measures there referred to. The first example is, in effect, the same as find- 
ing the area of a square one inch deep, the side being 40 inches, and the area 
being found in bushels, each of which contains 2218*192 inches, the square 
root of which is 47*1. The second is the same as finding the area of a 
circle one inch deep, the diameter being 40 inches, and the area being foimd 
in gallons, each equal to 353*036 ( = 277*274 -^ '7854), the square root of 
which is 18*79. The third and fourth are the same as finding the content, in 
bushels and galloKB respectively, of a cylinder, whose diameter is 38 inches 
and depth 60. Many other examples of the application of gauge points will 
be found in the various sections of Mensuration, infra. 
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To square one number, mtdtipfy h^ another, and divide by 
a third, — Set the square root or gauge point of the divisor 
on D to the second number on C ; then against the number 
to be squared on D is the answer on C. 

To find a square number which has to a given square 
number the same proportion thai two given simple num^ 
bers bear to each other,* — Set one simple number on G oppo- 
site to the given square number on D ; then opposite 
the other given number on C is the square number 
sought on D. 

To find a square root which has the same proportion to a 
given square root, that two simple given numbers have to 
eacKjoiher, — Set one of the simple numbers on C opposite to 
the given square root on D ; then opposite to the other 
simple number on C is the square root required on D. 

To find a number which shall have to a given one the same 
ratio which Ike squares of tvso given numbers have to one 
another, — Set the first term of the ratio on D to the given 
number on C ; then opposite to the other term of the ratio 
on D stands the answer on C. 

To find a number which shall be to a given one as the 
square roots of two given numbers, — Set the first term on C 
to the given number on D ; then against the other term on 
C stands the answer on D. 

To find a mean proportional between two given numbers, 
or to extract the square root of the prodttct of two given num- 

* SXAMFLB8 TO PBOPOBTIOMALS, BQIJABE8, &C. 



(5.) Find a square number which 
besirs the same proportion to 1* as 9 
bears to 81. 

C I 9 81 



(7.) Required the number which 
shall be to 12 as the square of 9 is to 
that of 3 ? 

C I 12 108 Ans. 

D I 1« 8» Ans." D | 3 9" 

(6.) Find a square root which has (8.) To what number will 3 have 

the same proportion to the root 3 aa the same ratio, as the square root of 

81 bears to 9. 108 to that of 48 ) 

C I 81 9 C I 108 48 

D I 3 1 Ans. 

The accuracy of these calculations may be tested by the pen, or by the lines 
A, B, by squaring the numbers on D, and then operating as in shnple pro. 
portion. Thus, in Ex. (7) ; 3* =9, and 9* = 81 ; then 9 : 12 :: 81 : 108. 



CHAP. II.] THB LINB M D. S5 

bers.* — Set the less number on C to the like namber on D ; 
then against the other number on G is the mean proportional 
on D. 

To cube a piven number. i — Set 1 on D to the root or 

given number on C ; then against the root on D is the cube 
on C. 

To extract the cube root of a given number, — Move the 
slider either way, until 1 at the beginning of the line D, 10 
at the end of the line D, and the given number on C, cut 
the same number on the opposite lines, and that number 
will be the root required. 



III. THB LINB M D.J 
The line M D, signifying '' malt depth/' is a line similar 

* EXAXPLKS OF XXAN PKOPOBTIONAXil. 

This role is of great use in the practice of gauging, and ought to be well 
understood by the excise officer. 



(9.) Find a mean proportional be- 
tween 4 and 9. 

C I 4 9 



D I 4 6 Ans. 



(10.) Find a mean proportional be. 
tween 3 and 12. 

C I 8 12 

D 3 6 Ans. 



The effect of placing the slider in this positicm is the same as if the 4 and 9 
or the 3 and 12 had been multiplied together by the lines A and B, and the 
square root of the product found on the lines C and D. The object of finding 
these mean proportionals is chiefly to reduce parallelograms to squares, and 
ellipses to circles ; a square, whose side is 6 inches, being equal to a paral- 
lelogram, 12 inches by 3; and an ellipse, whose axes are 12 and 3, being 
equal to a circle whose diameter is 6, &c. The mean side or axis, haying 
been thus obtained, is used for finding the area or content, which, by means 
of the gauge points, (p. 62), may then be done at one operation. (See p. 49.) 

"t" EXAMPLES OP CTBES AND CUBE HOOTS. 



(11.) What is the cube of 4 ? 
C I 4 64 Ans. 



D 1 



(12.) What is the cube root of 8 7 

C I 2 8 



D I 1 2 Ans. 



The hint for this operation kit extracting the cube root is said to hare been 
given by Mr, Clarke Eades of Fetersfleld. If the sliding-rule contained a 
radius of treble power, such radius would be the cube of C without moving 
the slider. Another mode of extracting the cube root is by inverting the line 
C, and after setting the given number to 1, the root will be found where equal 
values coincide on the two lines, thus : — 

I 64 4 root p | 8 2j*oot 

i) I 1 4~root D I 1 2 root 

X I cannot ascertain who was the first to adapt this ingenious contrivance 

g2 
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to A, B; and C, with this difference only, that it is a broken 
line of two radii, and the figures and subdivisions stand in an 
inverted order, beginning at 2218*192, the number of inches 
in a bushel, numbered from the right hand to the left, and 
ending at 221 8' 192 where it began. 

to the sliding rule; ' but It seenui to have been sugge«ted by the remarkable 
property whioh two logarithmic lines bear to each other, when one is 
inverted or rniming in a direction contrary to the other. In this poriticm, the 
inverted line famishes a series of reciprocals to the nimibers on the other line, 
and which niunbers, being used as divisors, have the same effect as multiplying 
by the lines in the usoal manner. When the lines A and B are set together 
in the regular way, we can only multiply two numbers together, unless we 
find a reciprocal for a third number, in which case we may obtain the prodoet 
of three numbers. Thus, if it be required to find the product of 4 x 7 x 8. 
The reciprocal of 4 is | or *25 ; hence, we have to divide 7 times 8 by *25. 
Set *25 on A to 7 on B, then imder 8 on A is 224 on B. By inverting the 
slide and pushing it evenly in, that is, until 1 on B is under 10 on A, it wUl be 
seen that the numbers on B are the reeiprocah of the corresponding ones on 
A ; hence, if under the slider we lay down a line on the stock, similar to A, 
but in an inverted position, it wUl Aimish a series of reciprocals ; and then 
tiiree numbers may at once be multiplied together, by taking one of them on 
this inverted line, one on the slider, and the third on A, under which we 
have the product on B. If, instead of laying down the inverted line, so as to 
make the commencement of it fall under the end of the i^der, it be drawn out 
towards the right hand until some other number than unity stands under 1 on 
A ; then the product of the three numbers will be divided by this constant 
number. Thus, suppose we wish to divide 7 times, 8 times 6 by 2, that is, 
to find the value of (7 x 8 x 6) -^ 2. Let the inverted line be placed so 
that the 2 shall fall under the 1 on A ; then over the 7 of the inverted line 
place 8 of the slider B, and voider 6 on A wUl be 168, the answer on B. 
The line M D is founded on these principles. The square divisor for bushek 
(2218*192) is adopted for the commencement of an inverted line of numbers 
of the same power as the line A, and this divisor being exactly under unity 
on A, which stands above the slider B, while the line M D is placed under it, 
the three lines can be used at one operation to find the content of a solid with 
three dimensions ; the length being multiplied by the breadth and depth and 
the product divided by the proper divisor, so as at one view to show the con- 
tent on B in bushels. 

The earliest mention of the reversed line that has come under my notice is 
in SunVs Mathematical Oompanionf 12mo. 1697, p. 197. It is next mentioned 
in the first edition of Dougharty' » Otmging^ published in 1707, and it is 
generally supposed that this writer was the first who proposed its use for malt 
gauging. It is certainly the most compendious application of instrumental 
arithmetio that I have met with. Moss considera that questions of this 
kind may be easier solved by the lines A and B, and C and D, by first finding 
a mean proportional; but the experienced ganger, I believe, always, and 
justly, prefers this most convenient line. See Shnicliffi^t Oaugmpf p. 52 ; 
Mechanics' Magazine^ No. 913, p. Ill ; Kentiek's Treatise, p. 85 ; &c. 

Gutteridge remarks that, " it is not a little strange, that this most admirable 
method of gauging an unequal sided floor of malt, without any other trouble 
than the mere touch of the slide, should not have been made for, and adopted 
in gauging of every other species of measure ; particularly as the tabulating of 
brewers' and other utensils is so very tedious.** Tet, he adds, **8o tedious is 
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This line is placed on the stock under one of the lines 
marked A (but separated from it by means of the grooye, 
which allows the slider to pass through), and so arranged, 
that the 1, or 10, on this line M D, is placed directly 
opposite to B, or M B, on the line A ; and if this 1, or 10, 
be called 1000, the last division at the left end of the rule 



the appUeatum of the sliding rale, eten in the hands of the most expert, that, 
what with finding a mean, then setting to the gattge point, then considering 
if the numbers be even or odd in reference to the radios out of which the 
result is to be taken, ftc, the sliding rule is perfectly nseless in snch case ; 
the operation even by the old tedious methods by the pen being far preferable.*' 
To remedy this inconTenienee, he proposed that the line M D should be more- 
able, and that on its reversed side a similar Une should be graduated for ale 
gallons. He also suggested, that a double radius of inverted logarithms, 
opening and dosing with a hinge, should be substituted, when necessary, for 
the line M D, the respective gauge points on which (being in this case divisors) 
should be brought fbrward when wanted, and placed even with 10 on the 
right hand of A; and when so placed, the rule-line could be used in conjunction 
with the line B for any measure whatever, so as to obtain the content at one 
operation, in the same manner as the line M D is used for bushels. These 
suggestions do not appear to have been acted upon to any extent, and, I 
apprehend, the practical officers would have a decided objection to the line 
M D being moveable, for fear of mistakes ; but, perhaps, an additional line of 
numbers, with a line of inirerted logarithms, extending beyond a single radius, 
80 as to serve for measures of every description, might be an improvement. 

In connexion with the line M D, a practical suggestion has been recently 
offered by Mr. Todd. He proposes that when there is a known proportion 
between a bushel and any other measure, such proportion shall be used as a 
eoMtant gauge point upon the line M D, so that the answer may be foimd in 
the measure to which the proportion has reference. Thus, if it be required to 
multiply 50 inches by 80 and find the product in gallons instead of bushels ; 
because 8 gallons are equal to 1 bushel, he makes 8 a constant gauge point, 
and says as 8 on M D is to 50 on B, so is 30 o|^ A to 5'41 gallons on B. And 
so if it be required to find the product in pounds of common hard soap, hot, 
be makes the constant gauge point 79*2, beeause a pound of such soap bears 
that proportion to a bushel ; and so with other measures. A IVirther abridg- 
ment of the labour of calculation which he proposes is as follows : — SupixMing 
three nimbers are given, anyone of which is in constant use, we may multiply 
such constant number by the constant gauge point above referred to, and use 
the product as a modified gauge point ; and this will produce the same result, as 
if we had first used the constant gauge point and then multiplied by thi« 
constant number. Thus, soap fhimes are required by law to be 45 inches 
long, and 15 broad; we may, therefore, take one of these dimensions, say 15, 
as constant, and multiply it by the constant gauge point for common hard 
soap, hot, above referred to, 79*2 = 1188. Then, if we wish to multiply the 
length of any frame by the breadth and the depth, say 12 inches, and reduce 
the whole to pounds of common hard soap, hot, at one operation, it may be 
done by this formula : — 1188 on M D : 45 on B ^: 12 on A : 289 lbs. on B. 
See the Table of Divisors, Factors, and Gauge Points, No. 30, in the Appendix. 

Instead of the Une M D, the officers of the customs have an inverted Une 
commencing with 144, to give the content in cubic feet of timber, &c. ; and 
the principle has been extended to some other operations. 
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will denote 2218*192, the cubic inches in a bushel; but if 
10 be called 1, the last division at this end will be 2*218, 
the same as the first division at the right hand end of the 
rule. 

This line is used with the line A, and the slider B or C, 
for finding the content of rectangular and similar figures in 
bushels at one operation. 

To find Vie product of two numbers in buskeia.* — Set one 
of the numbers on B to the other on M D, then opposite to 
1 on A is the answer on B. 

To find the product of three number i in bushels.* — Set one 
of thd numbers on B to another on M D, then against the 
third number on A will be the answer on B. 



IV. THB LINE X.t 

The line X is a line of special gauge points, applicable 
to the gauging of casks. It was invented by the late 
J. WooUgar, Esq., F.R.A.S., and is graduated in the 
annexed engraving at the right hand of the groove, under 
the first slider, as will be seen by lifting up the slit part of 

* BXAKPLES ON M D. 



(14.) Find the product of the three 
numbers, 4 5, 1 5, & 1 2 inches, in bushels. 
A I 12 



B 45 3-65 Ans. 



MD 15 



(IS.) Find the product of 50 inches by 
SO in bushels. 

A| I 

B I 50 *677 bushels. Ans. 

MD I 30 
The farther application of this line wiU be shown in Mensuration, it^fira. 

t Mr.WooUgar's object in the invention of this ingenious line, was to shorten 
the operation for finding the content of casks. The usual mode of working in 
such cases was to reduce the cask, whatever might be its form, to an equivalent 
cylinder, by obtaining a mean diameter between the diameters of the head and 
bung ; but to do this correctly by the pen was a tedious operation, and the formulao 
for the sliding rule gave only an approximate result. Mr. Woollgar's contrivance 
was, to place in the groove of the rule, under or by the side of the slider B, 
which for this purpose was used with a single radius, a line of special grange 
points, applicable to the different, kinds of casks ; such gauge points being 
equivalent to the diameters of the respective casks, supposing them to be 
cylinders. For instance, when the head and bung of any cask are eqxud, 
the cask ia a cylinder and the gauge jwint is 18*789, the proper circular 
gauge point. As the head and bung diflbr fhnn such correspondence the 
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the slider near the middle 1 or 10. It is used in conjunc- 
tion with the lines A, B, C, and D. 

To find the content of a coik.* — Set the head diameter on 

gauge point increases in certain defined proportions. But whaterer it be, it is 
used a« tbe mean diameter of a cylinder upon the lines C and D, in the same 
manner as the drcnlar gauge point ; so fliat when the line is set on the same 
side of the slider as the lines A, B, C, D, the content may be found by a single 
morement of the slider B, and another of the slider C. The only dlsadTantage 
of this line is that the gauge point is noiftxed, as is the case with the circular 
gauge point ; and on this account it has not been placed on the official sliding 
rules, although it has ocnne into use to some extent prirately. It has also 
been applied, by ita highly talented inrentor, to other numerous and important 
calculations, and it deserres to be generally known. Mr. Wodlgar's account 
of the iuTention is as follows : — 

" Notwithstanding the yarious expressions of the rules for finding the con- 
tent of a cask, I find that they may all be brought into one general term, viz. : 
C=:(l -r4r) LB* (»-ty^-k-B9)t wherein rs 858*086, the cylindrieal inches in 

H 
a gallon, ?=—» and y and z eo-efflcients, the sum of which, together with ^, in 

always equal to 3 ; and in the Talues given to these quantities, the real dtffw- 
ence between the rules coneiits. 





X 


y 


n 


1. Sidieroidal form . . . 


, 2 


1 





2, Parabolic q;»indular . , 


. 1-6 


0-6 


0*8 


Young's variety . . , 


. 1-4 


0-6 


10 


Hutton's variety . . , 


1-8 


0-88 


0-87 


8, Paralxdie conoldal • . . 


. 1-5 


1-6 


0- 


4. Ckmioal 


. 1- 


1* 


!• 



" We may aiopt any values we please for Xf y^ a, (their sum remaining 
constant) that will give a content according best with the actual average of 
cades, and any peraon may easily obtain a rule of calculation corresponding 
with the average of 50 or 100 casks, which he may select as the foundation of 
the process, thus i — ^Find the value of 9, and also of 8 r C-f LB* for each cask 
separately ; then pursue the graphic method for tiie delineation of a regular 
curve, using' the latter values as ordinates, and the former as abscisses ; the 
ordinatea of the adjusted curves are afterwards to be analysed into the three 
terms which canatitute the fkctor (aj+yg'+a?). These being obtained, the for- 
mula for graduating the line X upon a sliding rule is, log. V [(8r-f y^) — (4 yx 
— a9)^4y*ff — s-f 2y], g being the gauge point whose position is to be laid 
down." 

To explain the foregoing formula, we may take a cask of certain dimen- 
sions, say, length 40, bung 32, head 24, and show how the principle can be 
applied to finding the content according to the different varieties. 
(l-^8r)*LB«=l-r 1059-108 ( = 353-036x 3) =-000944x40960 ( = 82«x40) 
= 38*66624, a constant number for all the varieties. Then by applying 
{x-\-y^-\-zq) to these varieties we obtain : — 

1. Spheroidal, 2+-5625( = '7&)»sH-f B) . »2'5625x 38*66824 =09*08 gals. 

2. ParaboUc 8p.l*64-('5625x*6) + (-75x'8)=2*5875x88'66624=98-ll gals. 

Young's 1-4 +(-5625 X -6) + -75 . . . =2-4875 x38*66624=96'18 gals. 

Hutton's 1-8 + (-5625 x -83) + ('75 X '87) = 2-4198 x 88-66624= 93*64 gals. 
8. Par. conoid. 1-5 + (-5625 x 1*5) . , . =2*8437 x 88-66624 = 90*62 gals. 
4. Conical, 1 + (-5 625) +-7 5 =2-8125x38*66624=89*41 gals. 

* EXJJCPLSS ON TKE TJOdt X. 

(15.) Let the length of a cask be 40 inches, its bung diameter 82, and its head 
diameter 24, required its content according to the different varieties? 
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A againBt the bung diameter on B ; &nd the slider B being 
thus drawn out a little to the lefl, the right hand end of it 
at I (a single radius only being used) will cut the line X in 
the groove at a special gauge point, which must be reserved ; 
then set this Epeciat gauge point on D against the length on 
C, and opposite the bung diameter on D, will be the con- 
tent in gallons cm C. 



T. THE TAEIETY LINES* 

The lines marked "Sphd.," for ipkeroid, and "2 var.," 

for tecond variety, are reipeotively divided into certain equal 
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* Theee lines are not much need et present, except tbe one marked 
" apberold/^ irhich is applifd hj the ofliceis of the revenue In cask ^n^ng. 
These Dfflcen Hlways CDnslder oaske to be of a spheroidal form ; and if they 
are not in that form, an allowance or deduction la made in the len^b to 
redne* them to It. A mean ia then ftmnd bMween tlie head and bnng 
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distances, laid down against a line of inches and tenths, for 
finding the mean diameters of casks of what are called the 
first and second varieties, for the purpose of reducing them 
to cylinders, the more easily to calculate their contents. 
The first of these lines is always graduated on the head rods 
used by the officers at the wharfs for gauging casks. 



VI. THB ULLAGE LINES.* 

The ullage lines are two lines marked '' Seg. St." or 
"SS," signifying segment standing; and "Seg. Ly." or 
" S L,** signifying segment lying. The line S S, is num- 
bered from left to right, with 1, 2, 3, 4, 5, 6, 7, 8, and 

^ameten, and talting such mean as the diameter of an eqniralent cylinder, 
the content of the cask ia found by means of the circular gauge point on the 
lines C and D. The spheroidal line shows the proper number to be added to 
the difference between tiie head and bung diameter, to obtain the mean above 
referred to. On the head rodf it is used with a line of inches, so that when 
the head diameter is subtracted from that of the bung, the spheroidal line 
shows the proper number to be added to the head diameter to give the mean ; 
and on the line of inches such mean is shown under the number found. The 
numbers on the spheroidal line are found as follows : — If the difference between 
the head and bung diameter is 6 inches or less, it is multiplied by *68 ; and if 
it exceeds 6 inches, by *7 ; the product gives the difference to be added to the 
head diameter. It is obvious that this gives only an approximation, but it is 
seldom far from the truth. (See Mensuration, articles Fnutumt, Spheroids, 
Omoida, Spindlea, and Oask».) 

• Mr. Shirteliffe, in his Oauging, 1740, states that he could not asotrtain 
by whom these ullaging lines were introduced into gauging, nor the manner 
in which they were la^ down. The fddlowing directions for graduating them 
are from Moss's Oauffing, pp. 84, 35. " Take a cask whose content is 100 gals, 
and the nearest in form to those which frequently occur in practice ; then 
suppose the bung diameter or length (according to the position of the cask) 
divided into 100 equal parts which must be laid down on a moveable slider in 
A logarithmic manner. Draw out and careAdly measure successively the 
quantities contained in the first, second, third, fourth, fifth, &c., of those 
equal divisions of the bung diameter (or length) ; then place the quantity con- 
tained in the first, in the two first, three first, four first, &c., of those equal 
divisions emef/y against the numbers 1, 2, 3, 4, &c., respectively, on the slider; 
and so by proceeding in this manner we shall obtain the true quantity in such 
eask to every hundredth part of its bung diameter or length. And if either 
of these were supposed to be divided into any other number of equal parts 
(besides 100) and the quantities contained in the first, two first, three first, &c.,of 
those equal iiarts, be placed exactly opposite the numbers 1, 2, S, ftc., respec- 
tively on the slider, we should thereby obtain a table of segments for a standing 
(or a lying) cask similar to the former. Whence the reason of finding what is 
called the segment is very evident for it is only conceiving the bung diameter 
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continued on another line with 9, 10> 20, 30, &c., to 100 ; 
and being placed on the rule so as to work with the slider 
B or Cy is used for finding the uUage of a standing cask, or 
the quantity of liquor it contains when it is not full. The 
line S L is numbered in a manner nearly similar, and is 
graduated on " Head Rods " for ullaging lying casks. 

To ullage a cask,* — Set the length or bung diameter on 
B or C, to 100 on A, and against the wet inches on B or 
C, is a number upon S S or S L (according as the cask is 
standing or lying) to be reserved ; then set 100 on B to this 
reserved number on A ; and opposite the content on B will 
belfound the ullage on A. 

(or length) of that cask from which the lines of segments were supposed to he 
constructed to be divided into as many equal parts as there are inches, &g., in 
the bung diameter (or length) of the cask whose ullage we are then seeking, 
and placing that number against 100 on the segments ; then opposite any 
proposed number of wet inches, &c., or equal parts of the bung diameter 
(or length), we shall have the segment sought." On some of the old rules 
the alider used with the segment Unes was marked " N." 

* EXAMPLES IN 17LLAQINO. 

(16.) Suppose the length of a standing 
cask to be 40 inches, the wet inches 10, 
and the content 92 g^allons,what is the 
ullage or content of the wet inches } 
SS I 100 23 to be reserved. 



B I 40 
A j 28 
B I ido 



10 

21*2 gals, ullage. 



(17.) Suppose the bung diameter of 
a lying cask to be 33 inches, the wet 
inches 22 and the content 120 gallons, 
what is the ullage ? 
SL I 100 72-4 to be reserve d. 

B I 33 22 

A I 72*4 87 gals, ullage. ^ 



92 B I 100 120 

(See ftuiher Meofuration, art Ckuka,) 



CHAPTER III. 



MENSURATION OF SUPERFICIES. 

Mensuration* comprehends those branches of Mathe- 
matics which have for their object the comparison of geome* 
trical quantities^ and the determination of their proportions 
to each other. In a limited sense, it is applied to a system 
of rules and methods by which numerical measures of mag- 
nitude are obtained ; and in this sense, it is usually called 
PracticcU Geometry. 

The mensuration of lines i is nothing more than the 
means of ascertaining distances by lineal measure. When 
a line is accessible all the way, it is readily measured by 
means of a measuring rule, rod, tape or chain, divided into 

* As Arithmetic teaches the knowledge of whaterer can be expressed in 
numbers. Geometry teaches the knowledge of whaterer is extended, and can 
be expressed in form and shape. The various kinds of magnitude which 
admit of measurement are : — (1.) Lines and Angles; (2.) Superficies; and, 
(3.) SoUds. A Line has one dimension — ^length without breadth ; its bounds 
or extremes being points. A Surface or 8ui)erficies has two dimensions — 
length and breadth ; its bounds or extremes being lines. And a Solid has 
three dimensions — ^length, breadth, and thickness; its bounds or extremes 
being Superficies. 

f A Bight line is that which lies evenly between two points ; a Curved line 
oontinnally changes its direction between its extreme points ; a Perpendicular 
line is one which, meeting another line, does not incline more to the one end of 
it than the other ; and Parallel lines are straight lines in a plane which never 
meet, though extended ever so far both ways. An Angle is formed by the 
inclination of two right lines meeting each other in a point. When a line is 
perpendicular to another, making the angles on both sides equal, such angles 
are caUed Bight Angles. Wlien the angle is not a right angle, it is ObliquSf 
and if greater than a right angle it is called an Obtuse angle ; when less, it 
is an Acute angle. The magnitude of an angle does not depend upon the 
length of the lines by which it is contained, but upon the opening between 
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inches, feet, &c. When the length is short, or when it is 
necessary to represent the figure to be measured on a reduced 
scale on paper, a plain scale or diagonal scale* is used for 
that purpose. 

Mensuration of Superficies^ or Plane Geometry, is the art 
of measuring plane or curved surfaces.t 

The mensuration of a plane figure or other surface con- 



such lines ; that is, the extent (calculated in deprees, &c.)f to which the 
hranches are seimrated the one from the other ; a 
whole cirde heing considered as diyided into 860 
degrees, and a right angle, therefore, being equal to 
90, and so in proportion. To diram a perpendicular 
upon a gwen Une. — ^From a given point on a line, as 
A B, set off an equal distanoe «& each side, as • ft, 
from which, as centres, with any radius greater than 
half a b, describe ares cutting each other in C. Draw 
a 11216 ttom C to the giyen point in A B ; you will 
thus obtain two right angles and the perpendicular 
required. To let fall a perpendicular firom a given point 
on a given line, — ^From the point, as C, take any radius 
extending beyond the given line, A B, and describe 
an arc cutting it in ah; Mseet « 6 in I, and joiix C J 
by a straight line, which is the peri>endicular re- 
quired. To bisect an angle. — ^From B, as a centre, witti 
any radius, describe the arc D £, wl|ioh divide into 
two parts ; or fhnn D E^ with any radius, draw arcs 
catting each other in F ; join B F, w B G, and the 
angle will be bisected. 

* The following is a scale of three inches, graduated into portions of 
quarter and half-inchM, on* of the half-onchee being m^^iffiH diagonally for 
the more accurate measurement of diort distances. From this or any other 
graduated scale a measure of any length may be made upon » rod or tape, by 
marVing a sufficient nmuber of graduations. 





The Offlcer's ganging rod and gauging tape fbr measuring utensils, malt, 
soap, ftc, are graduated to inches and tenths, so as to be used decimally. 

f A Plane or Plane Surfaee is that which is every where flat and even ; 
and a Cktrved Surfaee is that which will not coincide with a straight line. A 
superficies may be contained within one curved line, but cannot be contained 
within fewer than three straight lines. The Base of a figure is Ihe side on 
which it is supposed to stand erect. The Altitude is the perpendicular height 
from the base to the highest part. A line connecting two opposite angles of 
any quadrilateral figure is called tk Diagonal; and a Une bisectii^ any curved 
figure is called a IHameter. 
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sists in asoertaining the quantity of space contained within 
its boundaries, technicallj called finding its aiea. This area 
is compnted from another space of a determinate form and 
magnitude, that is, from a sgttaref whose side is one inch* 
one foot, &C., called the meeuurin^ unit. The dimensions 
are taken in lineal measure, usually in inches and parts of 
an inch (as tenths or eighths), and are reduced to square 
inches, square feet, &c., according to the nature of the 
thing measured ; and the number of such square inches, 
feet, die, contained in the figure is called the area of the 
figure.* 

The area of a superficies, properly speaking, is the 
magnitude of its surface without regard to depth or thick- 
ness ; but as most plane surfaces are measured with refe- 
rence to some solid body of which they form a part, it is 
usual in excise calculations, to take the dimensions as if 
they were one inch deep, because the divisors for reducing 
them to galkms, bushels, &c., are in this denominaticxu 
This is ia anticipatton of the mensuration of solids ; for the 
inches thus taken, are, in fact, solid or cuiic inches ; but 
this mode of calculation materially facilitates the reduction 
of the area into the proper number of gallons, bushels, &c., 

* This win be easily understood by supposing a piece of paper, of the form 
2& the msrslB, is 5 isehes long and 5 inches iride ; ft 
is obyioiis, from the figure, that it may be cut into 25 
square inches ; for, if we cut a slip an inch wide from 
any side of it, and divide it into five equal parts, each 
part will be an inch long, and an inch wide ; that is, 
each of these will be a square inch. But the whole paper 
may be cut into as many such slips as it is inches in 
breadth ; tbis piece of paper, therefore, may be cut into 
five such slips, and each slip will contain 5 square 
inches ; thus, the whole will be cut into five times five, 
or 25 square inches — ^that is, to adopt the more usual 
terms, the area or content <^ the paper will be 25 square 
inches. This area is obviously found by multiplying 
the number of square inches in each slip by the number 
of slips ; or, in other words, by multiplying the inches 
which the paper measures in length by the inches it 
measures in breadth. But, in this case when the length 
and breadth are equal, the content must be found by 
multiplying the number of inches in either side by itself. 























































76 MENSURATION OF SUPBRFICIBS. [CHAP. III. 

contained in any utensil of which the plane figure may form 
a part. When, therefore, the area of any figure is men- 
tioned in the present treatise, it will be understood to signify 
the content in cubic inches, unless otherwise expressed. 

After the area has been found in inches, it is reduced 
into gallons, bushels, &c., either by dividing it by the 
number of square inches contained in those measures, as 
27 7 '274 for gallons, and 2218-192 for bushels ; or by mul- 
tiplying by the proper factors^ as '003606 for gallons ; or 
'000451 for bushels, &c. ; and, in many instances, the 
gallons, bushels, &c., are found at one operation, without 
reducing the area into inches. 

The figures which are usually the subject of mensuration 
of superficies are rectilinear (that is, such as are bounded 
by straight lines only), including Parallelograms, Triangles, 
Trapezoids, Trapeziums, and Irregular and Regular Polygons ; 
or curved^ (that is, such as are bounded by curved lines), 
including the Circle and its Segments and Sectors, the Ellipsis, 
the Parabola, the Hyperbola, and Irregular Curves. 

I. PARALLELOGRAMS."*^ 

A ParaUelogram is a superficies bounded by four straight 
parallel lines. A right-angled parallelogram, having all its 

* The square Ib of great importance in Mathematics, and it is the form to 
which, in the measurement of surfaces, as already stated, all other forms are 
reduced. The side of a square is equal to the square root of its area, and 
its diagonal is equal to the square root of twice its area. All parallelo- 
grams upon the same base and between the same parallels are equal to each 
other. The perpendicular breadth of any parallelogram is equal to its area 
divided by its length ; and the length is equal to the area divided by the 
breadth. If the area of any rectangle be divided by one of its sides, the quotient 
will be the adjacent side ; and if the square root of the sum of the squares 
of any two adjacent sides be extracted, the root will be the diagonal. 

Various methods have been suggested for ascertaining the area in gallons and 
bushels without first finding it in inches, so as to save the trouble of using the 
long divisors 277*274 and 2218*192. One of these is by using Factors instead of 
divisors, as explained in p. 29 ; another is by the SLmiNo Ritle, as explained in 
p. 62 ; and another is by a Tasle of Semisquases, which is founded on the fol- 
lowing principles : — It is well known that the area of every square is the square 
of one of its sides ; and therefore, if the dimensions of one of the sides of a square 
be taken in inches and reduced to gallons or bushels, and then multiplied into 
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sides equal, it % Square ; and if its opposite sides only be 
equal, it is a Rectangle. If all the sides of a Parallelo* 
gram be equal, but its angles not right angles, it is a Bhnm" 
hut ; and if the opposite sides be equal, but the angles not 
right angles, it is a Rhomboid. 

To find the artfa.*—- Multiply the length by the breadth, 

itself, tiie area will be found in fhe denomination to which tbe dimensians 
were reduced. It is also known, that the area of any other rectangtdar figure 
ia equal to half fhe united areas of the square* of its longer and shorter sides, 
diminished hy half the area of a square, whose side represents tiie dijflerence 
between such longer and shorter sides. It has therefore been considered, 
that if we take the areas of semisquares of diiferent dimensiona, and after 
reducing them to gallons and bushels, embody them in a table, we may ascer. 
tain the area of any rectangular flgufc by a rery short prooeaa. We hare 
only to add the tabular areas, answering to tiie two sides, and deduct from 
the amount the tabular area answering to tiie diillerence between the two 
sides, to obtain the area of tiie rectangle. This has been done in fhe Table 
of Sendsquares referred to, which was invented by Mr. Todd, Ofllcer of 
Excise, and printed at tiie Goremment press, and a considerable pcwtion of 
which is inserted in the Appendix, No. 88. TUs Tftble is appUaabto to 
gallons, each area haTing been obtained by multiplying the side (represented 
by the figure in fhe margin), into itself, and dividing the produot by 377*274, 
and taking one half for the tabular number or semisquare. It is cahmlated 
for inches and tenths as Ikr as 100, and tat inches only when the number 
exceeds 100. Should there be tenths in any number exceeding 100, the 
pToiKnUonal part for such tenths may be found correctly as far as the third 
place of dedmals by multiplying the difference, answering to the next 
greater and the next less number, by the given number of tenths. If any 
area be required in btuMs, the area found as above must be divided by 8, 
Another mode of shortening the operation r efatie d to^ is to fonn a Table 
of mean proportionals between the sides of figures of vairlous dimensions, 
mayiHwg one sidc at the top of the Table, and the other in the margin ; then, 
by looking at the eohmm where the sides intersect, a mean proportional will 
be found ; and opposite to the number representing such mean proportional 
in tiie Table of Semisquares, will be found an area the double of which is the 
proper area sought. But a more concise method still, and one that is now 
for fhe first time suggested, is to form a Tabls of fhe Souabbb of different 
mean proportRmala, reduced to the proper area in bushels ; so that it is only 
necessary to look for the figures representing the two sides of any given 
figure, and in fhe cofamui where they intersect wiH be found the area in 
buriida withouf any Ihrther calculation. A specimen page of a TaUe of this 
description ia given in the Appendix, Ko. 89. The areas in this Table an 
found by nraltiptylng the two sidee together and dividing by 2218r*193. And 
tae oflUier is strongly recommended to continue fhe caloulaHons, so a» to atpply 
them to the usual dimensions of hi» malt fioora and utcBsils^ and to copy 
fhem on an enlarged scale for constant reference. Be wUI find fliia » nrasl 
effectual check upon tiie eperationB on the Sliding Bulc^ 

* XXAJCPLES. 

(1.) Bequired the area of a square whose side is 22 indies f 

22x22=484 inches. Ans. 
In the case of a square this is, in reality, only multiplying one of its sides 
into itaelf . 

h2 
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or perpendicular height ; the product is the area in the deno- 
mination in which the dimensions were taken. 

(2.) What is the area of a rectangle, the length A B 
being 18 inches, and breadth B D 9 inches t 

18x9 = 162. Ans. 

The same result is obtained by finding a mean pro- 
portional between the length and breadth and then 
squaring it, an operationwhioh is readily performed q^ 
on the Sliding Role. (See p. 64.) 

(S.) What is the area in gallons, bushels, and pounds weight of common, 
hard soap (hot) of a rectangle, the length being 45 inches, and breadth 15 
inches! 




2-4344 gallons) 
'3043 bushels > Ans. 
24-107 lbs, ) 



277-274 
45x15 = 675; then 675-^ { 2218-192 } = 

28 
Or, hy FactorSj (see p. 29,) thus : — 

! -0036065 ) ( 2-4344 gallons. 
-0004508 J = < '3048 bushels. 
•0357 ) ( 24-0975 lbs. 
Or, hy the Siting Bule, thus : — 
TK^ H4^-«r- ( 277-274 ) f 2-4 gaUons. ) - 

/« *«x \ 2218-192 J on A : 45 on B :: 15 on A : { '3 bushels. > on B. 
(P-*®)- ( 28 ) (24-1 lbs. ) 

By a mean f 15 on C : 15 on D :: 45 on C : 26 on D, the mean proportional, 
proportional] 16-65 ] ( 2-4 ] 

and O. P. ] 47-10 MS } on D : 1 on C :: 26 on D : { -3 } on C. 
(p. 65). (^ 5-29 ) ( 241 J 

Hv fhA Unp ( ® ) f 2'4 gallons. ) 

w VzJr r7\\ 1 > on M D : 45 on B :: 15 on A : { -3 bushels. > on B. 

M D (p. 67). I yg.2 I ^ 24-1 lbs. 

Or, by the Table of Semiaquares, (No. 38), thus : — 

Tabular area for the length 45 = 3*6516 

Ditto for the breadth 15= -4057 



4-0578 
Ditto for the difference 30 = 1*6229 



2-4344 area in gallons. 
To find the area in bushels divide the area in gallons by 8, here = -3043 ; 
and to find the area in lbs. of common hard soap (hot) multiply such area by 
9-9 = 24*1 lbs. 

The area being calculated as if it were one inch deep, it is easy to under, 
stand, that if this parallelogram, or indeed any plane surface, be considered 
as representing the base of a rectangular yessel, we have only to ascertain 
how many inches the vessel is deep, and to multiply the area found as above 
by the depth in inches, to obtain the solid content of the vessel. And in 
many cases this ean be done on the Sliding Rule at one operation. — See Men- 
suration of Solids, ti0-a. 

(4.) Let the sides of the rhombus ABDC= 40 inches "B Ji. 

=AB=BD, and the perpendicular B F 37 inches, what « 

is its area in inches and gidlons respectively ! / \ 

40x87 = 1480 inches and 1480-^277*274 / \ 

= 6*34 gallons. / \ 

By the Sliding Sule, ^' j^ v n 

277*274 I M G, on A : 40 on B :: 87 on A : 6*34 on B. 
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II. TRIANGLES. 

A Triangle''^ is a figure bounded by three lines. If all 
the lines be equal, it is called an Equilateral Triangle. If 
two of the lines be equal, it is called an Isosceles Triangle. 
And if all the sides be unequal, it is said to be a Scalene 
Triangle. A triangle is Jiigkt-BXigled when two of the sides 
are perpendicular to each other » and Obtuse-angled or Acute- 
angled, according as it has one of its angles obtuse, or one of 
them acute. 

To find the area, I.f ^Multiply the base by the perpen- 
dicular height, and half the product will be the area. Or, 

(5.) Let the base of a rhomboid BC be 78*6, and 
perpeaidici^ar height A £ 56*2 ; required the area in 
inches and bushels t 

78*6x56*2=4136*32 inches, 
and 4136*32-2218*192 = 1*865 bushels. 
By the Sliding Rule, 
1 on M D : 73*6 on B : 56*2 on A : 1*865 on B. Ans. ^ ^^ 
* A Triangle is formed by a line connecting the legs or extremities of an 
Angle, and has therefore three sides and three angles. In a right-angled 
triangle, the lower line is usually called the haee, the upright line the per- 
pendicular , and the other line the hypothenuae. The triangle is the most 
important figure in geometry, and its various lines bear the most interesting 
relation to each other. A circle being divided into 360 degrees, the sum of 
the angles of every triangle is equal to 180 degrees, that is, to two right 
angles. Every triangle is equal to half the parallelogram of the same base 
and altitude. The sides of different triangles, having equal angles, are pro- 
portional to each other ; and the areas of similar triangles are to one another 
as the squares of their corresponding sides. The triangle is easily measured, 
and as all figures may be reduced to triangles, the principle upon which the 
measurement is founded (namely, Tsioonombtbt), is applied to most of the 
problems in Astronomy, Geography, and Survejring. To find the base of 
a triangle, divide the area by half tiie perpendicular height. To find the 
perpendicular height, divide the area by half the base ; or if it be. an equi- 
lateral triangle, multiply the base by -8660254. And to find the side of an 
equilateral triangle, divide the area by *433, and find the square root of the 
quotient. 

\ BXAMPLES APPLIOABLB TO BTTLX I. 

(1.) Bequired the area of a triangle ABC, the base 
A B being 6 inches and the perpendicular A C being also C 
6 inches! 

6x6-f2=18 inches. Ans. 

The triangle is here obviously the half of a square, 
the whole of which would out into 36 square inches, 
supposing each of the smaU squares to represent one 
square inch; half of this, therefore, constitntea the A' ' ' ' ' ' ^ p 
area of the triangle (p. 75). 
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multiply the base by half the perpendicular, or the perpen- 
dicular by half the base ; the product in either case will be 
the area. 

II.* — If the perpendicular is not known, subtract each 
side separately from half the sum of the three sides ; 
multiply the half sum and the three remainders continually 
together, and the square root of the product will be the area. 



(2.) Required tlie ana in gallom aad boelMis of a triangle, tiie tese be&ig 
d96» and the perpendicular 174 inches! 

896x174-^2=84452. And 84452-^-277*274 = 124*252 gallons. And 
84452 -r 2218-192= 15-58 buahela. Ans. 

Bp ^ie SUdmg JMe. 
J}on MD: 398 «iB:: (174^2) 87 onAr(jJ^;«,^|oaB. 

This qnesdon nuy also be answered by the line A B, or by factors or tables, 
as in p. 78. In iismg the Table of Sonisqnares for this purpose, take ha^ 
the perpendicular hei^ for ona of the aides, and the opoation is tiie nme 
as in parallelograms. 

(8.) Required the area of a triangle, the base being 
60 inches, and the perpendicular height 28*5 1 

28-5 X SO {^ base) = 7S5 inehes. Ans. 




* nzixnafl apfuoibu to stnat it, 
(4.) Required (he area of a triangle, the length ef the 
rides being 40, 28, and 82, respeetlTelyl. 



(5«^3S=82 ) 
50— «as=18 } 



the three renudndenu 




Then, 56x22x18x10=198000, whereof the 
root is 445 ftndiea neaiiy, the ana required. 

This rule is nseftd where a perpendicular cannot be obtained. See Trm- 
periUTTis, p. 81. 

If the triangle be equilateral, the area will be found by multiplyii^ one 
fourth of the square of a side by the square root of 8 ; or, which is the same 
thing, by multiplying the square of a side by *483, or, more correctly, by 
•4330127. 

Or, square the side, and from this square deduct its feiufth part ; then 
multiply the remainder by the fourth part ot the square of the side, and the 
square root of the product will gire the area. Thus : — 

(5.) Each side of Hie base «f a triangular Teasel measures 4 inches ; what 
is its area T 

4«=16;' then 164-4=4; and 16— 4=12. 

Then 12 x4=48, and V 48=6-928 inches,, area. 

If the triangle be isoseelea» the area may be found by multiplying the 
sum of one of the equal sides and half the third side by Huix differenee^ and 
the square root of the pradiiet by half the thixdaide ; the ronlt will be the 
area* 
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III. TRAPEZOIDS AND TRAPEZIUMS. '^ 

A Trapezoid is a quadrilateral figure having two of its 
sides parallel but not equal. A Trapezium is a quadri* 
lateral figure having none of its sides parallel. 

To find the area of a trapezoid^' — Multiply the sum of 
the two parallel sides by the perpendicular distance between 
them, and half the product is the area* 

To find Ike area of a trapezium, X — Draw a diagonal 
from one of the angles to its opposite, and let fall perpen- 
diculars from each of the other angles upon the diagonal. 
Multiply the sum of the two perpendiculars by the diagonal, 
and half the product will be the area. 

^ A Trapezoid is equal in area to the product of ita altitude by half the 
sum of its parallel sides ; and the perpendicular distance between its two 
parallel sides may be found by dividing the area by half their sum. By 
drawing a diagonal from two of the opposite angles of a Trapezoid or 
Trapezium, or indeed any quadrilateral figure, it will be divided into two 
triangles. 

-^ XXAHPLS or A TRAPEZOID. 

(1.) Let A B G D be a Trapezoid, one of the parallel 
sides, A D being 40, and the other, B C, SO, and the perpen- 
dicular distance between them 102 ; what is the area in 
inches and bushels, respectively ? 

(40 + 80=) 70x102 = 7140 + 2 = 3570, area in inches. 
Then, 8570 + 2218-192 (orx*000451) =1-61, area ,, ^ ^ 

in bushels. 

By the Sliding Rule. 
1 onMD : (70 + 2 = ) 35 on B :: 102 on A : 1*6 on B Ans. 

\ EXAMPIiB OF A TKAPEZIUU. 

(2.) Let A B C D represent a Trapezium whose dia- ^ 

gonal A C is 60 inches, perpendiculars B F, 15, and D E, ^^"^^^ 

27 ; required the area in inches and gallons ? l^^^^ \ ^^r* 

15 + 27 = 42, and 42 x 60 - 2 = 1260 inches. -«i<^...|.......y^^^O 

Then, 1260 + 277-274(or x -003606) =4*544 gallons. NI^^^"'^'^ 

o 
By the Sliding Bale. 
277-274 (IMG) on A : (42 + 2 = ) 21 on B :: 60 on A : 4*5 on B. 
This is, in effect, the same as if the trapezium consisted of two triangles, 
and the area of each triangle was found and added together. When perpen- 
diculars cannot be taken, the trapezium must be divided into two triangles, 
and the areas found separately by Rule II., p. 80. 

If the trapezium can be inscribed in a circle, the sum of its opposite angles 
will be equal to two right angles, and its area may be found by adding the 
four sides together, and firom half the sum subtracting each side separately ; 
the square root of the product of the four remainders will give the area of 
the trapezium. 
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IV. lERBGTILAR POLYGONS. 

Plane figures, having more than four sides, are generally 
called Polygons ; and if their sides and angles are not all 
equal, they are called Irregular Polygons. 

To find the areaJ* — Reduce the figure by diagonals and 
perpendiculars to as many regular figures (as Squares, 
Triangles, Trapeziums, or Trapezoids), as may be most con- 
venient, and add their several areas together ; the sum will 
be the area of the whole figure. 



V. REGULAR POLYGONS. 

A Regular Poltfgon t is a plane figure having more than 
four sides, its sides and angles being all equal. A Pentagon 

* SXAUPUB OF AN IBBEOUULB FOLYOOK. 

(1.) Kequired the area, in inches and gallons, of the irregnlar flgnrc 
A B C D E F G, which can be divided into two trapezinms and a trlMigle, 
the following lines being given ; — 

"Ao=9, GB=29, Cn=ll, GC=28-4, Tx=U'5, a 

Cy=13, FD=35, E«=7-4. ^N^ B 

Here J (9 + ll)x29 = 290=areaof trap. ABCGA " ^ 

J (13 + 7*4) x35 = 357= „ FCDEF 

28-4 X 14-5 + 2 = 205-9= „ tria. GFC 




852*9= area of the whole 
figure in inches. 
And 852*9 + 277*274 (or x*003606) =3*076 gallons. Ans. 
When any part of the fig^ure is very irregular, or even bounded by a slight 
curve, it is usual in surveying, to erect a number of perpendiculars, as in the 
upper part of the annexed figure, adding the lengths toge- 
ther, and dividing the sum by their number for a mean 
breadth, and then multiplying such mean breadth by the 
length of the base. This wilt give the area of that part of 
the figure required, or nearly so. In excise calculations, 
however, irregular and doubtful curves, &c., are measured 
by equidistant ordinates^ p. 93. 
•f- A regular Polygon can always be inscribed in a circle, and all the angles of 
the inscribed figure are upon the circumference of the circle. The centre of 
a regrular Polygon is a point equally distant firom its sides or angular points ; 
the Apothem is a perpendicular drawn from the centre to any one of its sides, 
and is analogous to the radius of a circle. The whole boundary of any 
fignire is called its Perimeter ; and the perimeter of a Polygon is, in fact, 
what the circumference is in a circle ; for by it the figure is inclosed. Every 
regular Polygon, therefore, may be divided into as many triangles as it has 
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is a Polygon of five sides ; a Hexagon of six ; a Heptagon 
of seven ; an Octagon of eight ; a Nonagon of nine ; a 
Decagon of ten ; an Undecagon of eleven ; and a Duo* 
decagon of twelve. 

Tojmd the area, I.* Add the sides together, and mul* 
ftiply half the sum by the perpendicular to the middle of 
one of the sides ; the product will be the area. 

Il.t-— If the perpendicular be not known, multiply the 
square of one side of the Polygon by the area of a similar 
Polygon, the side of which is unity. 

YL CIEOLBaj 
A Circle is a plane figure bounded by a curved line called 

iddes, and as the area of a triangle is equal to half the product, prodnoed by 
tiie moltiplieation of the base hy the perpen^cnlar, eo the total amoimt of 
all the triangles fonning a Polygon may be found by mtdtiplying the sides 
of the Polygon, which are the bases of their respeetlTe trians^, by half the 
ai>ot3iem ; because the apofhem, as before explained. Is only a perpendicular 
drawn from the centare cf the Polygon to the middle of one of the sides, and 
is ttierefore equal to Ihe perpendicular height oi each triangle. 

^ BCAXPLX IN ntfXA X. ' 

(1.) Let one of the sides <^ a hexagon, as F£, be 7 8 inches, 
then the perpendicular H will be 6S*85 ; what is its 
areat 

72x6 (No. of sides) x 6S-86 -f- 2 = 13467*60 inches. 

Here it wiU be seen that half A B x Hsthe area of 
tiie Iriangle A C B ; and the figure contains as many such 
triangles as it has sides. 

f mxAXf^LX tK nuui xi. 

AH regular polygons of the same number of sides are similar to each other ; 
and as ttoiilar flgrnres are as the squares of their like sides, the square of the 
side of uiy polygon, multiplied by its area, when the side is uidty, is equal to 
the area of the polygon. The area of a pentagon whose side is unity has been 
found to be 1*7204; of a hexagon 2*598; of a heptagon 6*6889; of an 
oetagtm 4*6284, ftc. See Table No. 81, in the Appendix. The area <^ the 
abov« hexagon by this rule is as follows : 72x72aB5i84 and 5164x2*508 
(Tabular number) = 16466*088 nearly, as before. 

In the Table abore referred to are tiie prop^ divisors and faoters for finding 
the area in bushels or gallons at onee. It will tiiere be seen that the Tabular 
number for bushels for this figure is '0011718, which, being multipUed into 
5164 the square of the side, is equal to 6*072 bushels. 

t The Cir<de is one of those figures whi^ are most used in the arts and in 
practical geometry, and, therefore, deserves particular attention. A circle is 
merely a polygon of an infiMte number of sides, and can, within a given 
pCTtmeter, inclose the largest possible space. Its perimeter or boundary is 
called its Oircwitferatee. Its Diameter is a right line drawn through its 
cmtre and terminating in its circumference on each side ; and any line drawn 
from the centre to the circamfereDoe is called a Sadku or SemtdiameUtk A 
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the Circumference, which is every where equidistant from 
a certain point within it, called the centre. 

Semieirele is equal to one half of a circle ; and a Quadrant to one quarter. An 
Are of a circle is any part of its periphery or circumference. The Chord or 
subtense of an arc is a right line joining the two extremitiefl of such arc. The 
figure which is contained by an arc and its chord is called a Segment ; and a 
figure contained by any are and the radii drawn to its extremities is called a 
Sector. A Sine or Sight tine of an arc is the line drawn perpendicularly 
fh)m the arc to the diameter. TheVersed nne is the part of the diameter inter- 
cepted between the are and its sine. A Tangent is a line touching a circle without 
cutting it. Ckmcentrio dreles are those which have the same centre ; and the 
space included between their circumference is called a 
Eing. The space included by two parallel chords is 
called a Oiroular zone ; and the space included between 
the intersecting arcs of two eccentric circles is called a 
Lune. To find the centre of a circle, — ^Take any three 
points A B C in the circumference and Join A B and 
B C. Bisect A B and B G by perpendiculars meeting 
each other in the point O; then O is the centre 
required. 

The rule for finding the area of a polygon (p. 83) leads to that for finding 
the area of a circle ; because, as before observed, a circle may, by approxi- 
mation, be considered as a regular polygon with an infinite number of 
infinitely small sides. As the area of a polygon is obtained by the multipli- 
cation of its perimeter by the half of its apolhem ; so it may naturally be 
inferred that the multiplication of the circumference of a circle by the half of its 
radius will produce the area of the circle. But here a difficulty arises ; it is 
evident that the radius and circumference cannot be multiplied until the 
exact length of each be known. There is no difficulty of this kind in tiie 
measurement of polygons, because their sides, being straight lines, can easily 
be measured ; the radius of a circle, being also a straight line, can be measured 
with equal facility ; but how are we to ascertain the length of the circum- 
ference 7 or, in other words, what ratio does the circumference bear to the 
diameter ? This question has occupied the attention of philosophers from age 
to age, and was never solred to the entire satisfaction of any till about a 
century ago. Archimedes, one of the Greek geometricians, who lived more 
than two thousand years ago, assigned the ratio to be as 7 to 22 ; nearer ratios 
have been discovered since his time, as 106 to 333, as 1703 to 5347, and as 118 
to 855, &c. This last ratio is very useful for being turned into a decimal and 
for operations upon the sliding rule, and it agrees with the truth to the sixth 
figure inclusively. A Dutch mathematician carried tiie ratio to 36 figures, and 
this was at the time thought so important a discovery, that it was oigraved on 
his tombstone at Leyden. Others subsequentiy extended the ratio still farther ; 
and in a French work published about a.d. 1719, it was carried to no less than 
128 figures. The ratio 1 to 3*1416 is sufficientiy accurate for all common purx>oses ; 
but when very great accuracy is required, 3*14159 may be used instead of it. 
Sometimes 3*141592653589793 ia taken ; but such a high degree of accuracy 
is seldom required. Taking then the diameter of a circle as 1, and its circum- 
ference, for the reasons above stated, at 8*1416, the area will be *7854, found 
as follows : 

Circumference .... =3*1416 
Half radius ( = (1 ^ 2) -^ 2) = -25 



Area -7854 
Whatever the dimenwigns of a circle may be, it is evident that the oircnn^- 
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There is no figure that affords a greater variety of useful 
properties than the Circle. It is the most capacious of all 

ference must always bear the same ratio to the diameter ; for a circle of any 
diameter (aa half an inch, an inch, or two inches) is the exact representation 
of every other drole, of any magnitude whatever, tram the head of a cade to 
the disc of ti&e sun. Having ti&erefore ascertained the area of a circle whose 
diameter is 1, we have only to use this area as a multiplier in order to 
ascertain the area of a circle of any other size. For the same reason, if we 
wish to find the area of any circle in gallons, hnshels, or any other determinAe 
measure, we have only to divide the dki9or used for finding the area in 
these measures respectively by the foregoing factor *7854, and we thus 
obtain a divisor which will give the circular area instead of the square area ; 
thus:-- 277'274-^*78d4= 358*036, circular divisor for gallons. 

2218*192-;- •7854= 2824*287, circular divisor for bushels. 
In like manner, if we divide '7854 by the square factors we shall obtain 
proper circular /a«tor« for the same purposes ; ti&us :^ 

•7854 -^ 277*274=*00283257, circular factor for gallons. 

•7854 -f- 2218*192= -00035407, circular factor for bushels. 
Again, if we extract the square root of the circular divisors we obtain ffaup0 
pomU for circular areas ; thus : — 

V 35S-036 = 18*79, circular gauge point for gallons. 

Y 2824*287 = 63-14, circular gauge point for bushels. 

Any circular gauge point may be converted into a square one, by multiplying 
such circular gauge point by ^e square root of '7854, which is *8863 ; and 
any square gauge point may be converted into a corresponding circular one 
by dividing the square gauge point by *8863. And so, if we divide the square 
divisors for gallons or bushels by '07958, the area of a circle whose circum- 
flerence is 1, we obtain dwisors for finding the areas in gallons or bushels from 
eircumferences ; viz. 3484*22 and 27873*72 respectively; or, if we divide 
•07958 by such square divisors, we obtain '000287, and '0000359, the 
respective factors for the same purpose ; and the gauge points will, as in every 
other case, be the square roots of the new divisors. Again, if we divide the 
square divisor for bushels by the circular divisor for gallons or bushels we 
obtain constant gauge points for finding circular areas in gallons and bushels 
respectively, by the line M D upon the Sliding Rule (p. 67). See the Table 
of Divisors, Factors, and Grange points. No. 30 in the Appendix. 

To find tiie circumference of a circle, multiply the diameter by the above 
ratio of 3*1416 ; and to find the diameter, divide the circumference by the same 
ratio, or multiply it by *31831, the factor of 3*1416. To find the diameter of 
a circle, divide the area by *7854 and extract the square root ; and to find 
the circumference, divide the area by *07958 and extract the square root. To 
find the diameter of a circle, equal in area to a given square, multiply a side 
of the square by 1*1283791 ; and to find the circumference of such a circle, 
multiply by 3*5449076. To find the diameter of a circle circumscribing a given 
square, multiply a side of the inscribed square by 1*4142136 ; and to find the 
circumference of such a circle, multiply by 4*4428934. To find the area of a 
eireular ring, or the space included between two concentric circles, subtract 
the area of the smaller circle frt>m that of the greater ; the difl'erence is the 
area of the circular ring. And to find the area of a droukir jione, or the space 
included by two parallel chords, find the area of that part of the zone which 
forms a trapezoid (see p. 81), and the area of one of the segments at the end of 
the trapezoid (see p. 88) ; add the area of the trapezoid to twice the area of 
the segment ; the sum is the. area of the zone. 

The three rules in the text for finding the area of a circle are applicable 
to the following circumstances : 1, when the circumference and diameter are 

I 
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pbne figures ; or contain! the greatest area within the same 
perimeter ; or has the least perimeter about the same area. 
To find the area, I.* — Multiply the radius/or half the 

both given ; 3, when the diameter only ie given ; 3, when the ciroomferenoe 
only is given. The flnt rule ie not nmch need in practice, becaiue it ie eeldeim 
that both dimensionB can be obtained ; nor is this necessary, as the area can easily 
be calculated upon the foregoing principles from either the diameter or 
dfoumferenoe. The readiest and the most common mode of measuring a 
circular figure is, to obtain its diameter by laying a rod or tape across the 
middle of its surface, and then applying the factor according to the second 
rule in the text, which gives the area with great facility. This calculation Is 
well adapted to the sliding rule, on which the divisors, factors, and gauges 
points for the most usual measures are marked. In foet, the process of calcu. 
Ution is very commonly saved altogether by the use of a Table of Circular 
Areas, which gives the area trcm the diameter by inspection alone. The uaeAil 
Table in the Appendix (No. 40) is a Table of Circular Areas of this description, 
calculated for any diameter, from 1 to 800 inches, and graduated for tenths of 
an inch. To find the area by this table, look for the diamet^ in the left hand 
column, and opposite to it is the area required. The third rule in the text is 
founded on the following calculation : — ^It has been seen that the circumference 
multiplied by the diameter and divided by 4 will grive the area ; and as the 
diameter is equal to the circumference divided by 3*1416, the circumference 
multiplied by itself (that is, the square of the circumference), divided by 3*1416^ 
and the quotient by 4, or divided at once by 12*5664 ( = 4x3*1416) will give the 
area. This rule is particularly applicable when a vessel is placed in such a 
IKMition that its diameter cannot be obtained by actual admeasurement ; the 
area may then be obtained frt>m the circumference, the proper divisors, factors^ 
and gauge points for which will be found in the Table No. 30, in the Appendix. 
For facilitating these calculations, a specimen Table, No. 41, has been pre- 
pared, showing the areas of different circles in gallons, calculated from the 
circumference, and which can be used in the same manner as the table of 
circular areas calculated from the diameter above referred to. It has been 
constructed by multiplying the square of the circumference by *000287 = '07958 
(the area of a circle in inches whose circumference is unity) -f 277*274 ; the 
quotient gives the tabular area in gallons. In using the table when there are 
odd tenths in the circumference, find the difference betweeen the tabular area 
for the given whole number and the next higher tabular number, divide such 
difference by 10, multiply by the number of tenths given, and add the product 
to the first tabular area. The circimiiference of any circular vessel may be 
ascertained by a graduated tape, and if the tabular number applicable to each 
graduation were marked upon the tape, opposite to its corresponding number 
of inches, it is obvious that the area in gallons would be obtained by measure- 
ment alone. It would only be necessary in such a case to allow for the 
thickness of the vessel where the object was to obtain the internal aiea. (See 
Cuks, it^a,) 

* SXAXPLX OF A CI&CLE BY BULK I. 

(1.) What is the area of a circle whose diameter is 42, and circnm- 
ference 131*946 ! 

181*946-^2=65*973 and 424-2 = 21 
Then, 65*978 x 21 = 1885*433. Ans. 
The drcumferenoe may be found from the diameter, or the diameter from the 
circumference, by the Sliding Rule, as foUows : — 3*1416 on A : 1 on B :: dia- 
meter on A : circumference on B. Or, 1 on B : 8*1416 on A :: circumfierence 
on B : diameter on A. When the rule is set in this way, the two lines form 
a series of proportional circumferences and diameters. 
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diameter, by half the circumference ; or, which is the same 
thing, multiply the circumference by the diameter^ and take 
one-fourth of the product ; the product or quotient, as the 
case may be, is the area. 

II.* — Multiply the square of the radius by 8*1 416 ; or, 
the aquare of the diameter by '7S54 ; the product in either 
case is the area. 

Ill.t — Multiply the square of the circumference by 
-07956, or divide it by 12*5664 ; the product or quotient, 
as the case may be, is the area. 

* KXA1CPLX8 or A CISCLB BT BVLB ZI. 

(2.) Let fhe diameter of a circle be 5, what ia its area T 

6x5 = 25, square of the diameter. . 

•7854, factor. 




19*6350 Ana. 

(3.) What is the area of a circle in gaUooa and buahels, the diameter 
being 43 inches ? 

42* -^ 353*036 = 4-9966 gallons. Ans. 
42* -i- 3824*2879 9*6246 busheU. Ana. 

£y Faeton. # 

42Sx*0028S257 (p. 85) as 4*9966 gaUona. Ana. 
43* X -00035407 (p. 85) s*6246 buahela. Ana. 

By the Sliding Buh, 

di^^^58){2"!}'»* = ««»» == "»*= {*:.,}'»''. ; 

By the Table of Circular Areat. 
Opposite to 42, in Table No. 40, is the tabular area =s 4*9966 gals. Ans. 1 
Then, 4*9966 -1-8 s=*6246 bushels. Ans. 
The area being calculated as if it were one inch deep, it is easy to under- 
stand that if this circle, or any other plane surface, be considered as repre- 
senting the base of a circular vessel, we haye only to ascertain how many 
inches the vessel is deep, and to multiply the area found as above by the 
depth found in inches to obtain the solid content of the vessel ; and in many 
cases this can be done at one operation on the Sliding Rule. (See Mbmsuba- 
TioK OF Solids, tr0*a.) 

•f EXAXPLB APPLICABLE TO BULB in. 

(4.) What is the area, in inches, gallons, and bushels respectively, of a 
circle, the circumference of which is 132 inches, corresponding with the last 
example in which the diameter is given 1 

132* X -07958 = 1386*6 inches; and 132*x*000287 (p. 85) ^5 gaUons ; 
and 132* x *0000359s*635 bushels, as before, nearly. 

By the Sliding BuU, 

^{l6M=^2?Jm2))°^»=.l°"^=^132onD: {'leajanC , 
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VII. CIBCULAR SECTOES AND SEGMENTS.* 

A Sector is any part of a circle which extends from the 
circumference to the centre. A Segment is a portion of a 
circle cut oif by'a straight line drawn across it. 

To fold the area of a sector,^ — Multiply the radius by 
half the length of the arc of the sector ; the product is the 
area. 

To find ike area of a segmeni.X — Find the area of a 

By the Table of Areaa of Cfireuntferenees, 
Opposite to 182, in Table No. 41, is the tabular area =5*0007 gallons ; 
Then 5*0007 -f- 8 ='625 bushels. Ans. 
* For a definition of the lines connected with Sectors and Segments, see 
note, p. 84* 

C 

-f'SXAXPUES OF 8ECT0BS. y<^l S. 

^/:f i X n 

(1.) Let ACBO be the sector of a circle, the radius / ^sj^^''"^ \ 
A O measiiring 17 inches, and the arc A G B 26 ; required t ' o i 

tiie area ? \ .* 

I7x (26-^2=) 18 = 221 inches. Ans. *•.. y' 

'• -"' 

If the length of the arc of the sector be not known, it may be found as 
follows : — ^Multiply the radius of the drcle by the number of degrees in the 
given arc, and that product by *01745829, the length of a degree of aoirde 
whose radius is 1 ; the last product is the length required. Or, from eight 
times the chord of half the arc subtract the chord of the whole arc ; one 
third of the remainder is the length of the arc nearly. 

(2.) Let ADEBCAbe a sector greater than a 
semicircle, the radius B C being 20*6, the chord B D 
of the arc BED 35*4, and the chord BE of half the 
arc 20*35962 ; required the area T 

20*85962x8 = 162*87696; and 162*87696 — 35*4 -f 8 
= 42*49232, length of the arc B E D ; mpra. 
Then 42*49232x20*6 = 875*341792 Ans. 

If the sector happen to be any known even part of a circle, the best mode 
is to find the area of the whole circle, and to take one half, one quarter, &c., 
for the answer. 

If the degrees in the arc be known, the area may be foxmd by the following 
proposition : — As 360 <* is to the degrees in the arc, so is the area of the 
whole circle to the area required. 

"j^ XXAXFLE OF SSOKSNTS. 

(3.) What is the area of the segment AGBDA, 
its chord A B being 24, and the radius A E or £ C 20 ? 

V (A E«— AD") =V (400—144) =:16=DE; EC 

— ED=20— 16=4=CD; V (AD«+ DC") = 
V (144+16) = 12*64911= AC; (see p. 76, and 
i. 47 Euclid); then, (A Cx 8)— 24 + 8 = 25*7809 
arc AC B; tupra. 
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sector, haying the same arc as the segment ; find the area 
of the triangle, formed by the chord of the segment and the 
two radii of the sector ; then, if the segment be lesa than a 
semicircle, the difference of the two areas is the answer ; if 
greater, their sum is the answer. 

VIII. ELLIPSES. 

An EUipsU* is a curved figure, bounded by a ciicam- 
ference, and described from two points in its longest dia- 
meter ; it is a curve such as the planets are supposed to 
form in revolving about the sun* 

And 12*8654=: half aroAOB 13= A D 

20= radim 16= D£ 



257*308= area (rf MCtorEBC A 192 s area of triangle ABE. 
192 = area of triangle ABE 



65*306 =s area of segment A B C A. 

If the Mgment had been greater than a aemicirtde, the area of ita eoirre- 
sponding sector would have to be ftnmd as in ex. (2), and the area of tiie 
triangle added to it ; or the area of the smaller segment might be found as 
above, and deducted frmn the area of the whole oirole ; the remainder would 
give ihB area of the greater segment. 

If the versed line, or height of the are, as D C, and the ohord be given, 
the remaining part of the diameter may be found by dividing the square of 
the chord of the whole are by four times the versed sine. And the area of 
the segment may be found by multiplying the versed sine by '626, adding to 
the square of the product the square of half the chord, and multiplytog twice 
the square root of the sum by two thirds of the versed sine ; the product will 
be the area. Or, divide the versed sine by the diameter, and find the quo* 
tient in the Table of Circular Segments, No. 88, in the Appendix ; multiply 
the tabular number by the square of the diameter ; the product is the area. 
In using this Table, if the quotient of the versed sine by the diameter be 
greater than '5, subtract it from 1, and find the tabular area corresponding 
to the remainder, which subtract from *7854, for the correct tabular area. 
If the quotient of tiie versed sine by the diameter does not terminate in three 
figures, and great accuracy is required, find the tab. area corresponding 
to the first three decimals, and subtract it from the next greater tab. area ; 
multiply the remainder by the fractional i>art of the quotient after the three 
decimals, and add the product to the tab. area first found. 

If, instead of being cut off by a straight line, the figure consist of the 
space included between the intersecting arcs of two eccentric circles, it is not 
called a segment, but a Luxe, and its area may be found as follows : — ^Find 
the areas of the two segments from which the lune is formed, and the diffe- 
rence will be the area required. 

* An ellipsis is produced from the section of a cone by a plane cutting 
both its sides but not parallel to the base. If two lines are drawn perpen- 
dicular to each other in an ellipsis, and terminated both ways by the drcum. 
fer^ce, they are called the transverse and cot^'uffote diameters or axes ; the 

i2 
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To find the area J* — Multiply half of the longest diameter 
by half of the shortest, and by 3-1416 ; or, multiply pne of 
the diameters by the other, and by '7854 ; or, multiply 
•7854 by one diameter and the product by the other ; the 
last product in either case is. the area. 




longer line being the transrerae, and the shorter the oonjogate. The two 
points from which the circumference is described are called the foci. When 
a straight line is drawn from any point in the circumference perpendicular 
to either of the diameters, it is caUed an onftnote. 
To detcribe an MlipnSf the two diameters being given. — 
Braw the two diameters A B, CD ; make An equal 
to C D ; diyide the remaining part, n B, into three 
equal parts, and set off two of them, from O to S and 
fh>m O to P ; through 8 draw D 8 E and C 8 H, and 
through P draw DPF and CPO; with the radius 
A 8, and centre 8, describe the arc H A E, and with 
the radius P B, and centre P, describe the arc F B O ; 
with D as a centre, and radius D C, describe the arc £ F ; and with C as a 
centre, and the same radius, C D, describe the arc H O, which wiU com- 
plete the ellipsis. Or, an ellipsis may be drawn by passing a string of a 
given length round two pins fixed in the foci, and then carrying a pencil 
round inside the string, always keeping it stretched as far as possible. 7b 
find the drcun^erenee of an JElUpsia. — Multiply the square root of half the 
sum of the squares of the two diameters by 8*1416 ; or multiply the sum 
of the two diameters by 1*5708 ; the product in either case is the eircum. 
ference nearly. An ellipsis being to the circle what a parallelogram is to 
the square, the area of an ellipsis is a geometrical mean proportional between 
the area of two circles whose diameters are the tnmsyerse and conjugate 
diameters of the ellipsis. Hence the rule in the text. If it be required to find 
the area in gallons, bushels, &c., the product of the two diameters may be 
divided by the circular divisors, 858*086 for gallons, and 3824*29 for 
bushels ; or multiplied by tiie proper circular factors, '0028825 for gaUons ; 
or '0008541 for bushels (See p. 85). Another method of ascertaining the 
area of an ellipsis is by means of the Table of Circular Areas, No. 40, 
in the Appendix, the rule for which is as follows: — ^From the tab. area 
answering to the sum of the transverse and conjugate diameters, subtract the 
area of their difference ; one-fourth of the remainder will be the area in 
gallons. TUs is a very ready and a very accurate mode of finding these 
areas, and probably the best that has yet been suggested. Another method 
would be to find a mean proportional between the two diameters, and look 
for the tab. area in the above Table, which will give the result at one view. 
But a still more concise operation, when great accuracy is not required, is by 
the Sliding Bute. (See p. 67, &c.) 

* BXAMPLES. 

(1.) What is the area of an ellipsis whose transverse 
diameter is 24, and conjugate 18? 
(I.) 12x0 = 108, and 108x3*1416=889*2928. Ans. 
(2.) 24 X 18=482, and 482 x *7854 = 889*2928. Ans. 
(3.) -7854 X 24= 18*8496, and 18*8496 x 18 = 339*2928. Ans. 

(2.) What is the area in gallons and bushels of an ellipsis whose transversa 
diameter is 105*8 and ccn^ugate diameter 55*8 ? 

105*3 x 55*8 -^ 858*036 (or X '0028825) = 16*6484 gallons area. 
105'S X 55*8 -r 2824'29 (or X •0008541} s 2*0804 bushels. 
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IX. PARABOLAS AND HYPBRBOLAS.* 
A Parabola is a curve supposed to be the line which 
-would be described by a cannon ball ; and a Hyperbola is a 
curve more open than the parabola* The branches or sides 
of these two figures are geometrically described as indefinite ; 
but for the purposes of Mensuration, they are usually ter- 
minated by a straight line, or ordinate, joining them at the 
widest part. 

To find the area of a parabola,^ — Multiply the base 

By the eming MiOe. 
By circular diTisors | ^^^^ | on A : 105*8 on B :: 55*8 on A : | T'l } ^^ ^* 
ByilncUnga ( 105*8 on C : 105*3 onD :: 55*8 on C : 76*0 on D, mean prop. 
^^S^-jJ5:l»jonD:l»C::7...«nD;{>S:J)«nC. 

By the line Md| ^.^l^^ | on MD : 105*8 on B :: 55*8 on A : [ ^j!j JonB. 

By TaNe of Oireular Areas. 
Tab. area of (105*3 + 55*8 =) 161*1 = 73*5142 
Tab. area of (105*3 -^ 55*8 =) 49*5 s 6*9405 

4 ) 66*5737 ( 16*6434. Oallfl. 
Then 16*6434 -f- 8 = 2*0804 bushels. 
Or mean proportional of 105*3 and 55*8 = 76*6, tab. areas= 16*6202 gals. Ana. 

The area of an elliptical aeffmetU may be found as follows : — ^Divide the 
versed sine of the segment by that diameter of the ellipsis of which it is a part, 
and find in the Table of Circular Segments, No. 33, a tabular nimiber, corre- 
sponding with the quotient ; multiply the number thus found, and the two 
diameters of the ellipsis, continually together ; the product is the area. Thus, 
to find the area of an elliptical segment, the yersed sine being 20, and the 
diameter 70 and 50 : — 

20 -^ 70 = *2854. Then tab. number of -2851 = <1 85166 x 70 x 50 

= 648*081 area. 

The area of an elliptical rtng or the space included between the circum- 
ference of two concentric and similar ellipses may be found, by subtracting the 
area of the less elUpsiB from the area of the greater. 

* A line drawn from the vertex or uppermost point of a parabola or hyper- 
bola, so as to divide it into two equal parts, is called the axit. The point to 
which every part of the curve has a fixed relation Is called Hie focus. Any 
line cutting the axis at right angles is called an ordinate. That part of the 
•sis which is contained between the vertex and the ordinate is called the 
abaeina. Every parabola is two-thirds of its circumscribing parallelogram. 

•f XXAXPLS or A PAKABOUL. ^_ 

(1.) What is the area of a parabola whose height is 12, and ] / 
the base or double ordinate X Z 16 7 / 

12 X 16 = 192, and 192 x | = 128. Ans. / 

The area of the flruetum of a parabola (being that which remains | 

after a part has been cut firom the top by a line parallel to the I 

base) may be ascertained as foUows : — ^Find a third proportional ^ 
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by the height, and two-thirds of the product is the 
area. 

To find the area of a hyperbola** — Multiply the trans* 
verse by the abscissa ; to the product add five-sevenths 
of the square of the abscissa, and multiply the square root 
of the sum by twenty-one ; add four times the square root 
of the product of the transverse and abscissa to the product 
last found, and divide the sum by 75 ; divide four times the 
product of the conjugate and abscissa by the transverse, and 
this last quotient, multiptied by the former, will give the 
area required, nearly. 

X. IRREGULAR AKD DOUBTFUL CURVBS.t 

Most of the superficies that require measuring will come 
within one or other of the foregoing definitions ; but as it 

to the sum of the bases, and one of them, to which add the other base ; the 
sum multiplied by two-thlrds of the height is the area. Or, trcan. the area 6f 
the whole parabola take the area of the upper segment, (taken as the segment 
of ftn ellipsis, see p. 91,) the remainder will be the area of the £rastnm. 

* XXAMTLE OF ▲ HTPKBBOLA. 

(2.) What is the area of a hyperbola, the transverse 
axis X P being 30, the conjugate 18, and the abscissa or 
height P Y 10 1 



*^5E-'" 







(50 X 10) + (10«x4) = 371-43; then V 371-48 x 21 
^ = 404-67 

Then V SO x 10 = 800 s 17*32, and 17*32 x 4 + 

404-67 = 473-95 ; then 473-95 -^ 75 = 6-32. Z" 

18 k 10 X 4 -f 80 s 24, and 6'82 x 24 = 151-68. Ans. 

t The general method of approximating the areas of currilineal planes, by 
means of any given number of equidistant perpendicular ordinates or diame- 
ters, seems to have been first demonstrated by Sir Isaac Newton. It was early 
appUed to the subject of gauging, and a rule was given for the use of the 
offleers in Shtrtclif^a Gauging^ which was afterwards improved by Fairar in 
tiie Appendix to Overley*» Oauging, The general rule in the text was given 
and demonstrated at length in JfoM*« Qauffing^ (1779), and has ever since been 
Acted upon by the officers of the revenue. In this rule, tbe curve is divided 
into portions by each pair of ordinates in the flgare, and eadi portim'is oen*' 
sidered as the curve of a parabola, because a parabolic curve has an. Infinite 
variation of curvature, and may be considered to be coincident with any other 
curve for a small distance. The area of each portion (tf the curve may thus 
be obtained by the rule applicable to a parabola, and the area of the other part 
of the figure included within each pair of ordinates, as a quadrilateral ; the 
area of the curve, however, is only an approximation, but it is evident that the 
shorter each poition of the curve is made, or, in other words, the greater 
number of ordinates are taken, the nearer we arrive at accuracy. For any 
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is sometimes difficult to ascertain to which definition a figure 
properly belongs, it is convenient to have a rule, by which 
any superficies can be measured without strictly defining its 
geometrical proportions. Such a rule has been accordingly 
laid down ; and as, when accurately performed, it produces 
a Tery near approximation to the true measure, it has 
received the sanction of the Commissioners, and has been 
published by their authority. 

This measurenoent is effected by means of what are called 



Tight-lined figure, the role would gire the area exactly, and for any perfect 
figure such as a circle, parabola, ftc, the approximation is very close ; and for 
erery otho* kind of figure, upon a large scale, it produces a result nearer 
accuracy than any other kind of measurement hitherto adopted. 

The rule in the text is founded on the suppoeitSon that the area is to be 
found in inches. If it be required to be found in gaUons, (which it usually is 
in practice,) Instead of multiplying by one-third of the common distance of the 
ordinates, multiply by the entire common distance, and diride by 881*822, 
(three times the number of cubic inches in a gallon,) which will gire the area 
in gallons. In like manner, in finding the area of the segments, instead of 
taking one-third of the product as the area, divide such product by the same 
diriBor. Or, the two products may first be added together, and then divided by 
831*822, which will give the area of the en^re figure. For the mode of drawing 
the ordioates on the bottom of Distillery Vessels, and g^auging and tabulating 
such vessels, see Memsuratiost or Solids, Art. DUHllery Ve»»els («f0*a). 

EXAMPLES. 

(1.) Find, by equidistant ordinates, the area of a circle 
whose diamdier is 36 inches. 

If in the quadrant D O B| equidistant lines are 
drawn perpendicular to the diameter, their common 
distance being 4 inches; then by the property of the 
circle we get their lengths, namely, 8*24 ; 13*41 ; 16*12 ; 
17*55 ; and B 18. 

Sum of the extreme ordinates .... 

Four times the sum of the 2nd and 4th (30*96) 

Twice the middle ordinate (16*12) 




26' 

123- 

32 



24 

84 
24 



which, being multiplied by one-third of the common distance, or 
(which is more convenient when the cmnmon distance will not 
divide,) multiplied by the common distance, (here 4,) and the pro- 
duct divided by 3, gives the area of the space O B «/ . 

Add the segment D «/, which (by reason of its smaUness, with 
regard to the whole circle) differs but little ftrom a semi-parabola, 
that is f (8-24 x 2) 

Area of the quadrant DOB 



• 182*82 

248*093 

10*980 

254*073 

4 



Area of the whole figure • 1016*292 

As the area of only one segment was to be found, the extreme ordinate was 

multiplied by its versed sine or height (2), and two-thirds of the product 
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equidiitant perpendteuiar &niinate$ ; and although the rale 
more particularly applies to curved figures^ there is scarcely 
any kind of superficies upon a large scale to which it may 
not be advantageously ^tended. 

To fimd the area* — Draw any odd number of equidistant 
ordinates or lines across the figure, cutting the greatest 
diameter at right angles. Then, to the sum of the first and 
last, or the two extreme ordinates, add four times the sum 
of the second, fourth, sixth, and eighth, or even ordinates, 

taken. The area of this circle, found by the common method, exceeds thia 
calculation by Yjlrni ^' ^ gallon ; and by making use 
of a greater number of ordinates, the difference would 
have been less. 

(2.) Bequired the area in inches and gallons of the 
currUineal plane £ RF L £, whose axis £ F (bisected 
by E L) Ib 112 inches; the perpendicular ordinates, 
« 70, 6 79, B L 80, the next 78*6, and r 69 ; the com- 
man distance, h «, ftc. 24; and, therefore, £ «, (or 
F r,) 8. 

Sum of the two extreme ordinates . • 

Four times the sum of the 2nd and 4^ 

Double the sum of the rest (Sv^) 



2 — ft g[ 



189 

630*4 

160 



MultipUed by \ of 24 



929-4 
8 


Es, 




7435-2 * 
741-88 Segs. 


Fr 



Area of the parts contained between the extreme 

ordinates 

• 70 + r 69 = 189 X (twice E » =s) 18 -J- 8 . 

Total area in Inches . 8176*58 
Then 8176*58 x -008606 = 29*4845 gallons. Ans. 
(8.) What is the area of a curvilineal plane, the transverse diameter of 
which is 102 inches, and the perpendicular ordinates, (seven in number,) 54, 
60, 62*2, 63 (the conjugate), 62*4, 60*1, 54*6 ; their common distance 15 ; 
and, therefore, the height of either segment at the end, 6 7 

Sum of the two extreme ordinates . . * . . 108*6 
Four times the sum of the 2^, 4S\ and 6tli . . . 782*4 
Twice the sum of the rest (8'd and 6A) .... 249*2 



Multiply by ^ of 15 



1090-2 
5 

6451*0 



Area of the part between the extreme ordinates 

108*6 (sum of extreme ordinates) x 12 (twice the height, 

or versed sine) -^8 434*4 



The area of the whole figure 5885*4 

'* If the area of this figure be computed as an ellipsis, it will be 8*63 gallons 
too little ; whence it is manifest, tiiat the revenue may be greatly iignred by 
gauging all curvilineal vessels as ellipses." — Jfosi's Qmtffmg. The semi-ordi- 
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and also double the sum of the rest ; multiply the total by 
one-third of the conmion distance of the ordinates ; tlie pro* 
duct is the area of the space between the extreme ordinates ; 
to which must be added the areas of the segments at the 
ends, which are usually found by multiplying the sum of 
the extreme ordinates by twice the perpendicular height or 
versed sine of either segment ; one-third of the product is 
the area of the segments : the sum of these areas is the 
answer. 



nate of an eUipris is always equal to the aqiuure root of tbe product of the two 
ptrtB Into wUdi it dividea the transrerae diameter, multipUed by the qootlait 
of the oonjugate, diyided by the tranayerae diameter ; hence, when the aemi- 
ordinatea, thua obtained, are greater than by actual admeasurement, the figure 
ia leaa than an elUpria ; but when leaa, wbioh ia moat firequently tt&e eaae, thm 
figure ia greater than an ellipeis. If the ordinatea in the foregoing example 
bad been 80*4, 40*5, 48-2, R L 68-0, 48*4, 40*2, 80*0, the area would be 
4888*6 inches, showing a difference of 1601*8 inchea by a difference in the 
ordinates alone, the tranarerse and conjugate diametera and the common dis- 
tance remaining the aame. If a figure of this desoriptlon be measux«d aa an 
eUipais, its area is nearly 8 gallons more than the true 
area. 

(4.) Find the area in gallona of the cnrrflineal space 
A B C D A, whose dimensions, obtained by actual ad- 
measurement, are as follows ; — ^Axis A C (or twice A a) 
161*7 inches, the perpendicular ordinates 61*4, 101*2, 
118, 128*7, B D 125*2, 124, 118*6, 99*9, 07, their 
common distance 17; and therefore, A m, (or C n) 7*86. 

Sum of the two extreme ordinates 

Four times the sum of the eren ordinates . 

Twice the sum of all the rest .... 




Common distance 



118*4 (sum of extreme ordinates) x 16*7 (sum of their 
heights) 



2687*2 
17 

44882*4 

1858*88 



881*822 [see p. 98] ) 4^691*28 ( 56-18 
(6.) Find the area of a curdlineal plane by means of 18 ordinates, namely, 
82*4, 96*6, 112, 119*2, 121*8, 122*4, conjugate 128, 122*6, 121*2, 118*9, 
112, 96*8, 82*4 ; common distance 12, transyerae 148, and height of each seg- 
ment 2 inches. 

Ans. 16409*38. (See Motft Oouf^, p. 267.) 



CHAPTER IV. 
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MENSURATION OF SOLIDS.* 



A SOLID, or body, has three dimensions, length, breadth, 
and depth ; and its mensuration consists in ascertaining 
its capacity or content. As in measuring Surfaces, the 
nmplest plane figure, 'which is a Square^ is taken for the 
measuring unit, so in measuring Solids, the simplest solid 
figure, which is a Cube, or figure bounded by six equal 
squares, is chosen for this purpose. When the length of 
one of the sides of the square is one inch, the entire solid 
is called a cubic inch ; when a foot, a cubic foot, &c. And 
the whole of the mensuration of solids consists in finding 
how many cubic inches, cubic feet, &c., are contained in a 
solid of any particular form,t 

* A solid may be 'ooncelTed fo be formed by the direct revolution of a euper- 
fides. As a plane or surfaoe la bomided or terminated by lines, a solid or 
body is boimded by planes or sorfaoes. ' The Inyestig^ation of the properties 
and relations of the Tarions figures, assumed by such bodies, is the object of 
90^ geometry, 

■f This -will be easily understood if we suppose a piece to be sawn out of a 
tree of a square form, an inch long, an inch wide, and an 
inch thick ; it would be what is called a solid ineh, as in the 
margin ; and the geometrical name of such a solid is a cufte. 
Now, if we suppose a piece of timber of the form of a cube 
to be S inches long, 8 inches wide, and S inches thick ; it 
is plain, from inspecting the figure, that it may be cut into 
3 oblong pieces, each 8 inches wide, 3 inches long, and 
I inch thick. Each of these oblong pieces is a square of 
the side, and may be divided into 9 pieces, each 1 inch 
long, wid% vid thick, or into 9 solid inches. But there 
are as isany of these oblong pieces as there are inches in 
thickness; and, consequently, the whole cube may be 
divided into 9 x 8, or 27 solid inches. The mensuration 
of solids is readily effected when the mensuration of super, 
fides is Ailly imderstood. The simplest process is actual 
admeasurement ; that Is, dividing the given solid into a 
sufficient number of equal parts, each of which will exactly 
fill a measure which has been previously ascertained to hold Just an inch, a 
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As a solid means either any body, or the space which 
such body fUls, so the surface of any solid may mean either 
the external surface of the body, or the internal surface of 
the space which surrounds it. Hence in taking the dimen- 
sions of any body, it is of no importance whether they are 
taken internally or externally. Hence, also, it is evident 
that when a liquid or other substance is introduced into a 
vessel of the form of any particular solid figure, so as exactly 
to fill it, such substance will assume the form of the solid, 
and the measurement of the vessel as a solid will be the real 
measurement of the liquid or substance introduced, with the 
addition only of the thickness of the vessel, which must 
either be allowed for in taking the dimensions, or deducted 
from the contents when the operation is completed. Excise 
calculations are made in both these ways; and it will, 



poond, a gallon, a bo^el, ftc. ; and the number of parts or measures Into 
which the solid is thus diyided, is its eoHtent or eapaeity in inidies, pounds, gal* 
Ions, bushels, &c., according to the measure used. When the solid cannot be 
measured in this manner, the dimensions are taken in lineal measure (usually 
in inches), as in the case of Superficies, and such dimensions reduced into cubic 
inches, according to prescribed rules, and from thence, if necessary, into 
pounds, gallons, bushels, &c. ; or, (when the operatiim ia practicable), they 
are reduced at once fh>m lineal inches into pounds, gallons, bushels, &c., as 
may be required. This has been partly anticipated in the mensuration of 
superficies, wherein, inatead of taking suiihces as being of no depth or thickness, 
as in strictiiess they are not, they have been taken as if they were of the 
thidmess of an inch ; so thajt the calculations in each case gave at once the 
area of the superficies, and also the content of similar solid bodies, whose 
bases were one inch thick ; and such area or content required only to be 
divided by the number of cubic inches contained in a gallon, bushel, pound, 
&c., to give the content in those denominations respectively. If, instead of 
one inch, the solid be two, or any number of inches thick or high, it is 
obvious that we have only to multiply the superficial area or content, found 
as above, by the number of inches which the solid is thick or high, to 
obtain the whole content of the solid. It will also be seen, that, in making 
tiie calculations for the mensuration of superficies, instead of finding the 
area in inches, in which the dimensions are taken, it was found, whenever 
practicable, in gallons, bushels, pounds, &c., by one operation. This is very 
convenient in reference to calculations connected with the Excise Duties, 
which are usually imposed In gallons, bushels, pounds. See. ; and the object 
of the Officer, therefore, is to arrive at those denominations respectively 
with as much facility as possible. For this purpose he should become 
familiar with the various methods for shortening the calculations by factors, 
tables, the Sliding Rule, fto., already explained, which are applicable equaUy 
to solids as to superficies ; in addition to which many other compendioua 
rules are given in the present Chapter. 

K 
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therefore, be understood that the following rules for finding 
the contents of bodies usually apply as well to bodies that 
are absolutely solid, in the popular sense of the term, as to 
the contents or capacity of any vessel of the same form as 
the bodies in question ; the difference being that, in the 
former case, the dimensions are supposed to be taken 
externally, and in the latter, internally. 

Solids are sometimes divided into Regular and Irregular. 
The Regtdar solids are those which are terminated by 
regular and equal planes, including the Prism, the Pyramid, 
the Prismoid, the Wedge, the Sphere, the Spheroid, the 
Spindle, the Conoid, the ^ye regular bodies, and the various 
parts and sections of these solids respectively. The Irre- 
gvlar solids are almost infinite, comprehending all such as 
do iK)t come under the definition of regular solids. Those 
which are likely to come under the Officer's observation 
may be classed under the heads of Ungulas, Distillery Vats^ 
Stills, Coppers^ Casks, and Malt Floors. 



I. PRISMS.* 

A Prism is a solid with two ends or bases connected 
together by means of straight lines. The ends or bases 
may be plane figures of any form, but they are always equal, 
alike, and parallel to each other. They receive particular 
names according to the form of their bases, as a Square 
Prisniy a Triangular Prism, a Pentagonal Prism, a Hex- 
agonal Prism, &c. And hence the denomination '^ Prism" 
comprises also the Cube (which, as a hexagon, is considered 

* pusm. 
The generic name of Priam is glyen to all polyhaedrons, or maay^ided 
^rnres, contained between two parallel and equal j^j^sodb ; and it may be 
considered as generated by the motion of one of its bases, of whsterer form it 
may be, descending always parallel to itself along a right line. A Cylmder 
TOAj be conceiyed to be generated by the reyolution of a right.«ngled paralle- 
•logram, about one of its sides, which remains fixed. The axis of a prism Ib 
a line conceived to be drawn lengthwise through the middle of it, eannecting 
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as one of the five regular bodies), and ParaUelopipedon, the 
former being a square prism, and the latter a rectangular 
one. And even a Cylinder may be considered as a round 
prism, or one that has an infinite number of sides. A prism 
is likewise said to be regular or irregular, according as the 
figure of the^ base is a regular or an irregular polygon. A 
prism, again, is either ri^ht or Miqtte, A right prism is 
that whose sides and axes are perpendicular to its ends, like 
an upright tower ; and a prism is oblique when the axis 
and sides are oblique to the ends, so that when set on one 
end it inclines more on one hand than the other. 

A Cube is bounded or comprehended by six equal sides. 
A ParaUelopipedon is bounded by six parallelograms, every 
opposite two of which are equal, similar, and parallel ; 
and when the bounding parallelograms are* right-angled and 
perpendicular to each other, it is called a rectangular 
paraUdopipedon* A Cylinder has circular instead of rec- 
tilineal bases or ends, which are equal and parallel ; and 



/ 



y 



ly 
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the centre of one end with that of the other ; and the frtutum of a prism is 
any part thereof cut off parallel to the base. 
The solidity of a prism is equal to the area of 
its base multiplied by its height ; and the sur- / 
face, or superficial area of a prism is the area of p- 
the two ends and of the sides added together. A 
frtutum of a prism, (being a part cut off parallel 
with the base), ia a prism, only of a less depth 
than the prism troTa. which it was cut off, as is 
obvious from the figures. Therefore, at the 
axia of the whole prisma is to any part of it* 

axis, so is the content of the prism to the content of the fhtstum, or part cut 
off. Thus, if we want to cut 8 inches from the top of a cylinder, parallel 
to the base, the original depth being 24, and its content 17,280 inches, we 
hayeonly to say, 24 : 8 :: 17,280 : 5760 the solidity of the less frxistum; 
and as 24 : 16 :: 17,280 : 11,520 the solidity of the greater. Again, as the 
solidity of the whole cylinder is to the solidity of a frustum, or part cut off, so 
is the axis of the whole cylinder to the axis of the part cut off. Thus, if a 
cylinder be of the depth of 80 inches, its diameter 75, and its solid con- 
tent, therefore, 1274*656 gallons, and if it be required to cut it parallel 
to the bottom at such a distance that it may contain 940 gallons, we say 
1274'656 : 940 :: 80 : 58*99 inches, the distance required ; which may easily 
be prored by finding the depth or axis of the part cut off, the content of it 
being 1274*656—940 = 334*656; then, as 940:334-656:: 58*99 : 21*01, 
the depth of the part cut off; which being added to 58*99, the depth of 
the remaining part, will give 80, the whole depth of the vessel before it 
was cut. 
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its diameter is of an equal thickness or length in all its 
parts. 

To find the content of a prism,* — Find the area of the 

* EXAMFLB OF A CUBS. 

I (1.) ^ the iide of a cube be 40 inches, what is its solidity T 

40 (length) x 40 (breadth) = 1600 area (seep. 77) ; then 1600x40 
(depth) =64,000 inches, solid content. 

EXAMPLES OP BBCTANOULAK PHI8MS. 

(2.) One of the sides of a square-bottomed yessel is 135 inches and its 
depth or height 40 : what is the content T 

185x135 = 13,225 area (seep. 77), and 18,225x40 = 72,900 in. content. 



HALT rXENSILS AND PL00B8. 



(3.) If a maltster's couch frame be 45 inches long, 
15 broad, and 12 deep, what is its area and content 
xespectively in bushels ! ^ ^. 

45 X 16 = 675-^ 2218-192 = -8043 bushels, area (p. 78); then -3048x12 
= 3*6516 bushels content. 
The area in this and all similar examples may be found by the use of 
feictors, or by the Sliding Rule, or by the Table of Semisquares, or by a mean 
proportional, as shown in p. 78, and in any case requires only to be multi- 
plied by the depth, as above, for the content ; or the content may be found at 
one operation, as follows : — 

Sff the Sliding Ride, 
Length Breadth Depth Content 
45 on M D : 15 on B :: 12 on A : 8*65 on B. 
Breadth Depth Length Content. 
Or, 15 on M D : 12 on B :: 45 on A : 3*65 on B. 
The latter mode is, perhaps, the most convenient, but it is best to work by 
one mode as a check against the other. 

A short method of finding the area of a rectangular body in bushels, and 
one that would be found useftil as a check in operations upon the Sliding 
Rule, is as follows : — Multiply the length by half the breadth, or tiie breadth 
by half the length, and point off three flg^es as decimals ; multiply the 
number thus obtained by *9, and the product will be the area within one- 
tenth of a bushel in every 50 ; a diflference which is easily supplied by adding 
to the product *1, for every 50 bushels in the area. The content will be 
found by multiplying the area by the depth. 

The areas of cisterns and other fixed utensils are entered in the Officer's 
book, so that it is only necessary to ascertain the depth of malt in the utensil 
at any particular time, and to multiply the area by such depth ; the product 
will show the quantity of grain contained in the utensil. 

(4.) If a maltster's couch measure 178 inches long, 125 broad, and 50 
deep, and it be filled with grun to the height of 32 inches, what is the area 
and content of the couch, and what is the quantity of grain in gross and net 
hushels ! 

178 X 125 X '0004508 = 10*0303 area, and 10*0303 x50 = 501'^U content; 
Then, 10*0303 (area) x 32 = 320*9696 gross bushels. 
And 320*9696 X '815 = 261*59 net bushels. 

By the Sliding Rule, 

178onMD: 125 on B:: (32 jo^ AlggJ.g jonB. 

Or, 125 on MD : 50 on B :: 178 on A : 601*5 on B. 
And, 1 on A : *815 on B i: 820*9 on A : 261*6 on B. 
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base according to the rules for the Mensuration of Supei^ 
ficies, and multiply such area by the perpendicular height ; 

In ftndiiiff the depth of the grain in a oooch-frame (m in any other malt- 
ster's utensil), or on the floor, it is nsnal to take the 

number of dips in diiferent parts of the grain in SI '8 

order to ascertain whether the sorfaoe be letel, snd SI '7 

if there be a slight variation in the depths, the SI'S 

different dips are added together, and divided by SS*0 

their number for a mean depth. The nwnber taken 82*6 

is usually 10, and the mean is found by removing the 82*1 

dedmal one place towards the left. Thus in the fore- 81*6 

going example, if there had been 10 dips of the grain 81*8 

(as in the margin), the mean depth would have been 82*2 

taken at 83, and the result would have been the same. 82*2 

The net couch and cistern bushels are obtained .- 

by multiplying the gross bushels by *81d, because 10)820*0 

100 cistern or conch bushels are presumed to make _.-._ 
8 1-5 net bushels. Mean 82 

(5.) Bequired the content of a rectangular malt floor, 
45 inches long, 20 broad, and 5 deep T 
45 X 20 X 6 X *000451 (p. 29) « 2*0295 bushels content. 

3y the aiding Rnh, 
45 on MD : 5 on B :: 20 on A : 2*08 on B. 
In practice, the contents of small floors may always be determined by the 
Sliding Rule ; but when the floor exceeds 200 bushels, the content cannot be 
ascertained so accurately by the Rule, because the tenths fh>m 2 to 5, on the 
lines A and B, are only divided into two parts each, whilst those from 1 to 2 
are divided into five parts each. Floor charge*, whether large or mall, 
should always be cast by the pen. See Niabet^e Gauging, 

(6.) The length of a floor of malt is 329, the breadth 242, and the depth 
5*6 inches ; required the content in gross snd net bushels respectively t 
329 X 242 X 5*6 X '000451 =201*08 gross bushels. 
Then, 201*08 X '5 =100*5 net bushels. 

By the aiding BuU, 
243 on M D : 5*6 on B :: 829 on A : 301 on B, 

The net bushels in a floor are obtained by multiplying the gross bushels by 
*5, because 100 floor bushels are presumed to make 50 net bushels. 

(7.) If the length of a floor be 485, breadth 224, depth 8*4, what is the 
content in gross and net bushels T 

166*5 gross, and 88*2 net. Ans. 

A nseftd rule for casting floors mentally is the ibllowing t — Cut the two 
right-hand flgures off the length and one off the breadth, or viae verai, and 
multiply for even thousands; then to divide by 2218*192, first divide by 2, 
and for the second 2, subtract -^ from the remainder, which gives the area 
nearly ; thus, if a floor be 400 inches long by 800 broad, and 4 deep, say, 4 
(=400 — ^the two last ciphers) xSO (sSOO — one cipher) =120-^2 = 60. 
Then 60 — 6 (= ^l^of 60) =54 the area; and 54x4 (depth) =216 bushels 
content. If the units' and tens' places be not ciphers, ta^e the nearest 
fraction which those numbers would make of 10 or 100 respectlTdy, and add 
it to the multipUer, as in the foUowing examples : — 

(8.) L 816, B 219, D 4. fiay 8^ (for 816) x 21 ( = 219— the nnito figure) 
= 68^2 = 84. Then 84—5 {=^g of 84) =31 (area), x4 (depth) = 124 
bushels content. 

K 2 
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the product will be the content in inches, which may be 
reduced into any other denomination by the proper divisor 

L B D Area. Content. 

(9.) 31,8x2,16x4 =81x2j= 69, and 69-^-2=84—8=31x4 =124, 

[10.) 2,16x18,4x2-5 = 18x2}= 40, and 40-^2 = 20— 2=18 x 2^= 45. 

(11.) 4,48x32,2x3 =82x4J = 144, and 144-f-2 = 72— 7=65 X 3 =195. 

If a malt floor be slanting at one end, by reason of the inclination of a 

irall or otherwise, and happen to slant at the other in the same proportion, 

it is still a rectangolar prism, and its content is found as before. 

SOAP FRAMES. 

(12.) If a hard soap frame measure 45 inches long, 15 broad, and 12 deep, 
what is its area and content in pounds of common 
hot and cold hard soap respectiyely ! 
45x15=675-^28 (or by 4 ft 7) = 24'*107 hot area. 

And 675-^^27*14 (or x '0368) = 24*87 cold area. 
Then 24*107 x 12 = 289*284 hot content. 
And 24*87 x 12=298*44 cold content. 

The area in this and similar examples may be 
found by the use of factors, or in various other ways, 
as shown in p. 78. But the length and breadth of soap frames being fixed at 
45 and 15, by act of parliament, the areas having been once calculated, are 
taken as constant, and entered in the officer's book accordingly ; it is, there- 
fore, only necessary to multiply such area by the depth found in the frame at 
any givrai time to find the solid content in pounds weight. The areas calco. 
lated upon the different kinds of soap as regulated by the Act are inserted in 
Table No. 80, in the Appendix. 

By the SUdmg Mule, 

By a mean propor- ^ 15 on C : 15 on D :? 45 «n C : 26 on D ; tliea 

tionalft gauge point { 5*29 ) ^„ ti . ,9 ^ p .. «« «« t^ . / 289 \^ ^ 
(seep.65,) | 5.J1 jon D . 12 on C .. 26 on D ; (gegjonC 




By the line M D ( 1188 ) «^ .. „ ,« .(289) « 
(Lp.67) |ij25|<mMD!«<mB::12onA{j„|OTB 

The exact mean proportional between the two dimensions is 25*98, but 26 is 
perhaps as near as it can be worked on the sliding rule. This mean, for the 
reason stated above, may be taken as oonatant^ and will, therefore, not require 
a separate operation on the rule. The modified gauge points 1188 and 1225 are 
found by multiplying the constant gauge points 79*2 and 81*7 by 15, the 
breadth of the frame. (See p. 67.) 

(13.) If a soap frame contain soap made from ordinary materials in a high 
pressure boiler, to the depth of 72 inches ; what is the content when hot and 
oold reepectivdy T 

?»•"? («ea, ue Tab. No. 80) x Til f =}?":" ^ ^ !««»• ^ ««'*«»^ 
26*051 j ^ '^ ' \ =1875*67 lbs. do. oold content. 

BytheSiidrngBule. 

^«^^'(2n5}"^^^=^'°"^{m5')^^ 

(14.) If tSiere be in a soap frame 72 inches of soap, containing silioious or 
earthy matter, what is the content when cold and hot respectively f 

^®*^^® \ farea. see Tab 80^ x 72 f =2021-61 lbs. siHcated hot. 
38*97 ] ^""^ ^ ^*^- ^"^ ^ ^^ \ =2085*84 lbs. do. oold. 

By the Sliding Bule, 
. ^°"^^(n*9?j<>'^»==^2onA:[^J21jonB. 
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or factor. Or, find the area of the base in gallons, bushels, 
&€•, and multiply the same by the perpendicular height; 

(15.) If a Mwpmaker has in one of his soap framai 66 inches of hard loap, 
of fhe epeoiflc gravitj of 1*08 ; in another 80 inches, of the specific fn^A^ity 
of 1*02 ; in another 100 inches, of the specific gravity of 1*07 ; and in another 
102 inches, of the specific gravity of 1*08. How many pounds must be 
charged in each case as hot or cold respectively t 

1*03 and 1*02 being less than 1*05, the le^ standard, tiie soap must in 

these cases be charged as common ; and 1*07 and 1*08 being above snch 

standard, fhe soap must be chafed as sUicated ; then for the hot content say : 

oA.iATw / 66 = 1591*06 \ common o-.^^-vx / 100=2807*8 ) „. . . 

3*-10^ X I 80 = 1928*56 j soap ^« ^'^^ \ 1 02 « 2868*95 j"*******^ 

And fat the cold content say : 

24.87 V / 66 = l«41-42 ioommon j-.^- / 100=2897*00 K^.^.^ 
^* *^ X \ 80= 1989*60 j soap 28 97 X | io2=2954*94 j »^<»*<^* 

BMCtAXQVhJLR niSTILLBBT VBMKLS. 

(16.} What is the content in gallons of a rectangular vessel, the length of 
which is 45 inches, breadth 15 inches, and depth 10 inches 1 
45 X 15 X '0036065=2*4344 area, (p. 78). Then 2*4844x10=24*844 gals, 
content. 

By the Sliding Rule, 

8 on M D : 45 on B :: 15 on A : 2*48 on B area. And 2*48x10=24*3 gals. 

Or the operation may be performed on the line M D at once by obtaining 
a modified gauge point, p. 67 ; thus : — 

120 (=8 constant g. p. x 15) on M D : 45 on B :: 10 on A : 24*3 oi^B. 

If the vessel be large, as is usually the case with brewers' and distillers' 
backs, coolers, guile-tons, &c., it will be necessary to 
quarter the bottom and taJce the dimensions in 
different parts, in order to ascertain whether it be 

perfectly rectangular. This is done as follows :— . 

With a dimension cane or tape, take the breadth of | ' | |^ 

fhe end A C. Double the tape and extend it from A 
to E, at which place make a chalk mark, and you 
wiU have divided the end into two equal parts. 

Find the middle of the end B D, and of the sides A B and C D, in the 
same manner. Measure E F and O H, which, if the vessel does not differ 
materially from a rectangle, may be taken for a mean length and breadth. If 
fhe vessel be large, each side should be divided the same as the bottom, and 
the divisions struck from top to bottom with a chalk line. The lengths and 
breadths may then be taken at the opposite intersections of the lines, and if 
there be not much bulging out or warping, fhe average of these dimensions 
may be taken for the mean length and breadth. Tofnd the mean depth : — ^Lay 
a straight rod diametrically across the top of the vessel, and let fall a plumb 
line to different points as at fhe places marked in the diagram ; and if these 
be nearly alike, divide fhe sum of fhe depths by their number for a mean 
depth. If there be liquor in the vessel, the dips may be taken in the 
differoif parts from the surface of fhe liquor, unless there be a constant 
dipping place, in which case one dip will be sufficient. A constant dipping 
place is fixed ui)on by trying in different parts of Ihe vessel until a place is 
found which coincides exactly with the mean depth. The place should not be 
far from the side of the vessel, and when determined on, should be marked 
with white paint. If no convenient place can be found which coincides 
exactly with fhe mean depth, a note must be made of the tenths required to 
be added to or taken from ^e dips to bring them to the proper depth. 
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the product will be the content in the denomination in 
which the area was found. This rule is equally applicable to 




lb inch and tabulate a eesse/ of this dMcnption. As fhe area when <«ce 
found is the same all fhe way up, it is only necessary to add one area for 
every additional inch when tabulating trom the bottom for wet inches, or to 
snbtraot one area fh>m the whole content for every inch when tabulating for 
dry inches. In tabulating for wet inches, we begin at the bottom ; and for 
di7 inches, at the top. 

XXAMTUS OF A TBIA]fOri.AB PBISM. 

(17.) One side of the base^^of a triangular prism is 40 ; anotiier, S8 ; and 
the other, 32 ; and the depth 50, required the content t 

445 area, (p. 80) x 50 = 22250 inches content. 

BXAMPLB OF A HEXAGOKAIi P&ISM. 

(18.) One of the equal sides of a hexagonal prism is 72 
inches, and its depth 32 inches, required its content in gal- 
lons? 

18468*42 area (p. 83) x 32 x '003606 = 1554-14 gallons con- 
tent. 

XXAXPLSS OF A ctlimdeh. 

(19.) Suppose a distillery store cask, in the form of a cylinder, be 42 
inches in diameter, and 100 deep, what is its content in 
gallons? 

42* X '00283257 =4-9966 area (p. 87). Then 4-9966 X 100 
s 499*66 gals, content. 

The base of a cylinder being a circle, the area in this 
and similar examples may be found either by divisors or 
factors, or the sliding rule, or the table of circular areas, 
as shown in p. 87 ; and, in any case, such area only requires 
to be multiplied by the depth, as above, to obtain the content. 
Or the content may be found, at one operation, by tt&e follow- 
ing compendious formula. 

By the SUding Rule, 

18-79 (IMG Guage Point) on D : 100 on C :: 42 on D : 499 on C. 

If the vessel be large, as is the case with most distillery utensils, it will be 
necessary to quarter the bottom, and take the dimansions in different parts, 
to ascertain that it is exactly circular. This may be 
done as follows : — ^With a chalk-line strike a line in 
any jmrt of the bottom, as A B, and from centres, A, 
and B, describe arcs cutting each other in C ; through 
the point C, and the middle of the line A B, erect the 
perpendicular £ F, the middle of which, O, wUl be 
centre of the figure. Frcnn the point O, on each side 
of £ F, draw a perpendicular OG, and O H, when the 
bottom will be quartered in the i>oints £, H, F, Q. 
Between these points strike the lines £ H, H F, F G, 
and G £ ; and through the middle of these lines strike 
the lines I O J, and K O L, when the periphery will be divided Into eight 
equal parts.— ^oortf InstruoHonafor Gauging and 2\aAulating IHHiUery UtensHa, 

A shorter mode of squaring the vessel, and one which for general purposes, 
will answer, is, to take a mean of two cross diameters, and multiply it by 
'707, the product is the length of the side of the inscribed square; and by 
applying this length to the bottom of the vessel, as at F G, G £, £ H, H F, it 
will be divided into four equal parts, and firom the angles, the cross diameters 
]& F and G H may be drawn. The bottom of the vessel having thus been 
divided,, diameters may be obtained in different parts ; and, if necessary, a 
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Cylinders, and to elliptical and irregularly curved prisms as 
to rectangular prisms. 

mean taken, as directed in the case of a rectangular yessel p.lOS ; and a mean 
depth and dipping-place may also be obtained in the manner tlure suggested. 

The area of a cylinder being the same throughont, the quantity of liquor 
contained in it at any given time Is easily ascertained by taking the depth, 
and multiplying the area by it ; and to inch and tabulate a vessel of this de- 
scription, it is only necessary to add one area for every inch when tabulating 
.upwards, or subtract one area for every inch from the whole content when 
tabulating downwards. 

If the sides of the vessel be not parallel for the whole of its depth, it is not 
a cylinder, and must be measured either as a frustum, prismoid, or distillery 
vat. — Vide infra. 

(20.) Supi)OBe the foregoing store cask to contain spirits SO per cent, over 
proof to the depth of 84 inches ; required its content in gallons at proof T 

4*9966 (area as above) x 84 =: 419*7144. Then 419*7144 x 130 -^ 100 
(p. 44)= 545*628 gallons at proof. 

By the Sliding Svle. 

18*79 on D : 84 on C :: 42 on D : 419*7 on G. 

Then (p. 59) 100 on A : 419*7 on B :: 130 on A : 545*6 on B. 

(21.) Suppose the foregoing store cask to contain spirits at 30 per cent, 
under proof, to the depth of 60 inches ; required its content in gallons at 
proof! 

4*9966 X 60 X *70 {= 100^30 -f 100 =) 209*8572 gallons at proof. 

Bff the Sliding Sule, 
18*79 on D : 60 on C :: 42 on D : 299*8 on C. 
And 100 on A : 299*8 on B :: 70 on A : 209*8 on B. 
(22.) Suppose the circumference of a store cask be 132 inches, and depth 
100 ; what is its content ? 

132« X *000287 =5-000688 area, (p. 87). Then 5*000688 X 100=500*0688 
gals. Ans. 

By the Sliding Bule, 

59 (Tab. 30) on D : 100 on C :: 132 on D : 500 on C, gals. Ans. 

This gauge point, 59, being the square root of 3484*22 (p. 85), is very con- 
venient in consequence of its being a whole number, and enables us to obtain 
a more correct result, when circumferences are taken, than by any other for- 
mula on the Sliding Rule. When circumferences are taken instead of diame- 
ters, an allowance must be made for the thickness of the vessel. 

Another mode of finding the content is, to reduce the circumference to its 
equivalent diameter by the Table No. 34, and then to find the area from the 
Table of Circular Areas, No. 40. 

(23.) Bequired the c<mtent of 4 different sections of the top of a still, repre- 
senting cylinders who&e dimensions are as follows : (1.) Circumference 37, 
Height 22. (2.) C 57 H 22. (8.) C 12*8 H 24. (4.) C 31*6 H 36 ! 

By Ttible of OircumferenceSy No. 41. 
•" (1.) 87 = -3929 X 22 = 8*6438 gals. (2.) 57 = *9324x22 = 20*5128 gals. 
(3.) 12*8=*04706x 24=1*12944 gals. (4.) 31*6=*2851 X 36 = 10*2636. Ans. 

By the Sliding Bute. 
22^) r87 ^ r 8*6 

69 on D : -< 24 ?" on C :: -^ ^g.g J> on D : <^ ^Jljg ^ ©^ ^ gals, content. 



36 



J 



(^10*26 
See Stills, ti\ft-a, where the contents in the above examples are found from 
the diameters. 
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II. PYRAMIDS.* 

A Ptframid is a solid, standing on a base of any form, and 
terminated in a point at the vertex. Like the prism, it takes 
particular names irom the figure of the base, as a Sqtiare 
Pyramid, a Triangular Pyramid, a Peniayonal Pyramid^ &c 

BXAHFLE OP AN ELLIPTICAL PKI8X. 

(24.) What is the content in gallons of a distillery vessel, in 
the form of an elliptical prism, or cylindroid, the transverse 
diameter heing 105*3, conjugate diameter 55*8, and depth 
100 inches T 

16*6434 area (p. 90) x 100 = 1664*34 content in gallons. 
The area may be found either by divisors, or factors, or by the Sliding 
Rule, or more readily 'by the table of circular areas, as shown in p. 91 ; and in 
any case only requires to be multiplied by the depth to get the content. 

By the Sliding Rule. 
105 on C : 105 on D :: 55*8 on C : 76*6 mean proiwrtional on D. Then 
18*79 on D : 100 on C :: 76*6 on D : 1664 on C. 
Or628(mod. G.P. = 6*28xl00)onMD:105*SonC::55*8onA:1664 onB. 

If the ellipsis be true for the whole length of the cask, the vessel is easily 
tabulated, but if the sides bulge out, it must be gauged and tabulated accord, 
ing to the instructions for Distillery Vats, infra. 

The general method of finding the centre of an elliptical figure, in order to 
obtain the dimensions, is to let an assistant hold one end of a tape, and by 
repeated trials to find the largest diameter, which is then struck with a chalk 
line. By the same method the conjugate diameter is determined, being 
always the largest that can be found within the figure perpendicular to the 
transverse. — NisheVs Oaugmg. When the bottom of the vessel is nearly 
circular, it may be quartered as a cylinder, p. 104. When it is more irregular 
in its curve, it must be divided, according to the directions for Distillery Vats, 
imfra, 

EXAMPLB OP AN IBSSGULAB P&ISX. 

(25.) Let the base of a spirit-receiver be represented by the fig. in p. 94, 

whose transverse diameter is 112 inches, and five perpendicular ordinates 70, 

79, 80, 78-6, 69 ; common distance 24 ; the height of the segments at the ends 

each 8, and depth 50 ; what is its content in gallons ? 

29*48 area (p. 94,) x 50= 1474 gallons, content. 

If there be any deviation from the perpendicular in any 
part of the sides of the vessel, which can only be ascer. 
tained by a sufficient number of measurements, the use 
of the plumb line, &c., a different mode of calculation 
must be adopted. See Distillery Vats, ii^a. 

* A Pyramid is usually defined as an angular solid, which has a polygon for 
its base, and triangles for its sides or faces, the sides all meeting in one point, 
and forming a solid angle, which is called the vertex of the pyramid. A Coney 
like a cylinder, has a circular base, but it terminates in a i>oint like other 
pyramids. It may be conceived to be described by the revolution of a right- 
angled triangle about one of its legs, which remains fixed. Sections made by 
cutting a cone in different ways, and describing various superficial figures, 
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A Cone may also be considered as a pyramid, haying 
for its base a regular polygon of an infinite number of sides. 
If the perpendicular from the vertex falls on the centre of 
the base^ the solid is called a right pyramid ; but if not, it is 
oUiqtie. 

To Jind the content* — Multiply the area of the base by 
one third of the perpendicular height ; the product is the 
content. 



are ealled CorUe Seeiioru. The altitude of a pyramid or oone k its perpen- 
dicular height ; and the slant height is a straight line drawn from the Tertex to 
the outer edge of the baae. A Segment is a part cut off from the top by a plane 
parallel to the base ; and a Frtatum is the part remaining after the segment 
or top is removed. A pyramid, a triangular prism, and a parallelopipedon, 
standing upon the same base, and having the same altitude, are to one another 
as 1, l|, and 3. Hence, also, a cone is equal to the third part of a cylinder 
of equal base and altitude. The surface of a pyramid is equal to the areas of 
the triangles which constitute its sides ; and the surftce of a cone Ib equal to 
the product of half the circumference of the base by the sum of the slant side 
and the radius of the base. 

A pyramid being one-third of a prism of equal base, the divisors for finding 
the content will be three times those used for prisms, namely, for inches, 3 ; for 
gallons, 831-822 ( = 277*274x3); and for bushels, 6654*57 ( = 2218*192x3). 
The factors will be one-third of those used for prisms, namely, for inches, 
•333 (=l-f-3) ; for gallons, -001202 ( = -003606-^3) ; and for bushels, -00015 
(=•000451 -f 3). For the same reason the conical divisors will be three times 
the circular divisors, namely, for inches, 3*8197 (=1*2732x3); for gallons, 
1059*108 (=353036 x 3) ; and for bushels, 8472*87 (=2824*29 x 3). The fao. 
tors will be one-third of the circular factors, namely, for inches, '2618 
(=•7854-^3) ; for gallons, ^000944 (=^002832-^3) ; and for bushels, *000118 
(='000354 -r 3). The gauge points are in every case the square roots of their 
corresponding divisors. See Table No. 30. 

* KXAMFIiR OF A T&IANOT7LAR PTBAXXD. 

( 1 . ) Required, the content of a triangular pyramid, the per- 
pendicular height being 50 inches, and the sides of the base 
40, 28, and 32 ? 

445 area, (p. 80) x 50 -f 3=7416*66 inches, content. 

An equilateral triangular pyramid is a tetraedrony one of the five regular 
bodies ; and its content may be found by multiplying the cube of one of its 
sides by 0*11785. 

XrSAMPLE OF A SaTTABI! PYRAMID. 

(2.) Beqtiired, the content, in gallons and bushels, of a 
square pyramid, the side of the square being 22 inches, 
and the height 30 inches ? 

484 area, (p. 77) x 30-^831-822 (=277-274x8) = 
17*45 gallons. 

And 17-45-1-8=2.18 bushels. Ans. 

By the Sliding Hide. 

28-84 (=V831-82pyr.div.«*pra) ) . ^ . . .^onD I ^^'^^ lonC 
81*57 (=V66M-57. j jon . 30onC . . 22onD | ^.^^ jonC. 
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III. PTEAMIDICAL FRUSTUMS, PRISMOIDS, 

AND WEDGES.^ 

A frustum of a pyramid or cone is the part remaining 
after a segment has been cut off from the top by a plane 




BXAXPUB OF A HEXAGONAL PTBAMID. 

(8.) One of the equal sides of a hexagonal pyramid is 72 inches, and depth 
82 inches, required its content in gallons ? 

13468-42 area of base (p. 88) x 32 X '001202 (=-008606-J-8) =518-04 
galls, content. 

EXAKFXX OF A OOHX. 

(4.) Let the diameter of a conical vessel be 42 inches, ^^fl^^Bfe^ 
and the depth 100,. required its content in gallons 1 

4-9966 area (pp. 86, 104) x 100-^3 = 166*55 
gallons content. 

By the Sliding Rule. 
32'54( = v 1059*108 con. div.) on D : 100 on 
C :: 42 on D : 166 on C. 

(6.) What is the content of a heap of malt in the form of a cone, the dia- 
meter of the base being 260, and the depth or perpendicular height 120 ? 

Ans. 957*4 bushels. 

♦ FB178TT7MS, &C. 

As these solids, although differing materially in form, may all be measured 
according to the same general principles, it has been found convenient to 
include them under one g^ieral heading.. The first Rule in the text is of 
grreat value and extensive application. As applied to square soUds (and 
by the use of proper divisors all bodies not already square may be reduced 
to that form), it may be expressed thus : — Add together the square of the 
top, the square of the bottom, and four times the square of the middle, 
and multiply the sum by one-sixth of the depth. But four times the square 
of a number is equal to the square of twice that number, therefore the rule 
becomes still easier. Add together the square of the fop, the square of the 
hoitomf and the square of twice the middle^ and multiply by one-sixth of the 
depth. Moreover, when solids do not bulge in the middle, like globes and 
spindles, but taper regularly like cones and pyramids, then the sum of the 
top and bottom iotU he twice the middle diameter. Therefore, for all regu- 
larly tapering frustums, the above rule becomes still more concise, and 
assumes the expression of the 2nd rule in the text. The two rules are thus 
in reality the same ; they both require us to add together the areas of the 
two ends, and the area of a figure equal in dimensions to the sum of the 
dimensions of both ends, and multiply by one-sixth of the height for the 
contents. Instead of multiplying by one-sixth of the height, however, we may 
take the whole of the height, and divide by six times the square or circular 
divisor for gallons, bushels, &c. Hence, six times the square divisors are 
called divisors for square frustums, viz. 1663*644 (=277*274 x 6) for gallons, 
and 13309*15 (=2218*192 x 6) for bushels ; and sixthnes the circular divisors 
are divisors for round frustums, viz. 2118*216 (=353*036x6) for gallons, 
and 76945*74 (=12824*29x6) for bushels. The factors are the reciprocals, 
and the gauge points the square roots of these divisors respectively. (See 
Table 80, in the Appendix.) Bee 9\ao Kentish's Treatise, 
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puaUel to the base. If the loner fruBtum of two unequal 
cones are joiDed t<^ether at the greater end, they auume 

The gvoertl rule Adapted in Gutlrrfdffg'M Gaitfffr, " u luffldnit lo find tha 
nratent of any thhI. rither of four >id« or cuned, the ibia whereof mn 
aLrai^t from top to bottom, whether the boAC* Are «qual or uaequul, aUIu 
or unlike, propoitiiHisl or dl>prDparllo>ul, Bllke illiuted oi Inverted, lh< 
Due base b. Bqaare, the oppotlte a parallclosram, or the one on eUip«is, and Ihe 

the greater base, add half the letigth, or half the IraiuverK dlatoetet of thv 
less base, sjid moltiplj this sum b; the breadth of tha fnater base. Ta 
the length or transTerM diameter of the leu, add half the length, or half tha 

hy one-thlrd of the depth : the product is the eontent- 



Top. . 1S<= tit 



318tx20-^«=;iSO inches 
(S.J Bequlred the eontent in gallona of a square pjra- 
midicsl gnile-ton, the side of the larger end befa^ 11-t, 
and dT the amalW 30, aud the depth 30 f 
Larger end 4!'3^ = 1846-23 



This Is a verj useful fbrmnla. as the slider remans ftied throughout tb* 
three calenlaHoiiB when once properly set. Ihe gauge point Is the aqnara 
rootof 1683644. (Seep. 108.) 

By Table of Semitquartr^ 



14-3JS3xll(=3e.f 3) =I7!'30a An>. 
Here, in place of mnltiplying bjr one-slith of the height, we multlpl]' by 
one-lhlrd of it, the tables being onl; hall the areas of the squaiea ol their 
reapectlTa niunbers. 

For finding the content of a pytamidical fmetnin^ Ihe rule Is somctinics 
expressed as follows : — To the rectangle of the sides of the two ends add 
the sum of their squares ; thMt sum being muLtlplied into one-tbiid of the 
he^t, will glTe the eoliditr. Thu!i, In the foregoing eiaiople :— 
1806-2* (=4I-»<) +e0O (=80') =iJ06-2J, 

Then. 1273 (=4!-3xSO) +270B-2SX II ( = 38-^3] ^47773 Inches, 
And, 47773 Inchc* X ■003606=171-303 gals, eontent. 



no 
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the form of a Cask of what is called the fourth variety, A 
Pnemoid is usually defined to be a solid of any kind, (not 

^ — _ _ . . . .... 

Another rule is as follows : — ^Find fhe whole length of the pyramid thus ; 
as the difference of the hreadth of the two ends, is to the length between 
them, so is the breadth of the less end to the length of the part cut off ; 
then find the content of the whole pyramid and the content of the top part, 
and subtract the top from the whole ; the remainder will be the content of 
the flnistum. Thus, in the foregoing example : — 12*5 : 36 :: 30 : 86*4. 
42-5« = 1806-25x 122-4 (=86*4-1-36) -f8=73,695, content of whole pyramid. 
30* = 900 X 86*4 -^ 3 =25,920, content of part cut off. 



Content of the fhistum . . . 47,775 x '003606=172*3 gals. 

To take the dimensions of a vessel of this description, the length and 
breadth of the bottom and top may be measured in the usual way. And to 
find the depth, lay a rod across the mouth and let fall a plummet to the 
bottom, and measure the length of the plumb line. This is all that is 
necessary, if the ends are eren and the sides slant regularly. If it be required 
to inch and tabulate the vessel, it may be done by means of intermediate 
measurements, say at every six inches of its depth, as follows : — First find the 
differential factor, by subtracting the less diameter ftrom the greater, and 
dividing the remainder by the depth of the vessel. Then multiply any 
proposed depth by the differential factor so found, add the product to the less 
side, if the proposed depth is reckoned fh)m the smaller end, or subtract it 
from the greater side, if it be reckoned from the larger end ; the sum or 
difference will be the side at the depth proposed. Here the depth is reckoned 
firom the larger end : therefore, 

42-5— 30=12*6^36=-347, differential factor. 



6x*347= 2*082 
12 X -347= 4*164 
18 X -347= 6*246 
24 X -347= 8-328 
30 X •347=10-410 




6 in. And 42-5— 2082=40*418dia.at6in.deep. 



»» 



n 



It 



»» 



42*5— . 4*164=38-336 
42*5— 6-246=36-254 
42-5— 8-828=34-172 
42-6 — 10-410=32*090 



» 






»» 



12 
18 
24 
30 



tt 



»i 



)f 



»» 



Then, by Table of Semisquarea. 

{Top . 42*5 = 3-2572 
Bottom 40-4 = 2-9432 
Sum . 82-9 =12-3928 



gals, content. 
18-5932x2 (=6 -^ 3) =37-1864 



!Top , 40-4 = 2-9432 
Bottom 38-3 = 2*6452 
Sum . 78*7 =11-1689 

iTop . 38*3 = 2-6452 
Bottom 36*2 = 2*3631 
Sum .74-5=10-0086 
(Top . 36-2 = 2-3631 
Bottom 34-2 = 2*1092 
Sum . 70-4 = 8-9373 

( Top . 34-2 = 2*1092 

6th. Frustum < Bottom 32*1 = 1*8581 

( Sum .•66-3 = 7-9266 

( Top . 32*1 = 1*8581 

6th. Frustum < Bottom 30*0 = 1*6229 

( Sum . 62*1 = 6*9542 



16*7678x2 



16'0169x2 



13-4096x2 



11-8939x2 



10*4352 X 2 



n 



ii 



it 



ti 



tt 



33-5146 



30*0338 



26-8192 



23*7878 



20*8704 



Total oonttnt of vewel, 172*9122 
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incladed in the foregoing definitions), of which the hues 
are parallel, and the greatest and least thickness are its 



If the IfiM end of the Teaeel had been uppermoet, the nmnben foand hj the 
differential iinctor would have been exeeu of diameter instead of dejleimw^ 
and miut have been seTerally added to 30, the less diameter. 

By this mode it is evident that the content of every inch or tenth of an inch 
may be found, if reqnired. But if the slanting of the vessel be inconsiderable, 
the content of each frustum may be divided into equal parts by the number of 
inchea in its depth ; and the quotient taken as a common area for that section ; 
then to tabulate the vessel for every dry inch at every inch of its perpendicular 
depth, subtract the area of the first section f^om the whole content, and the 
remainder will be the content at one inch of its depth ; fh>m this subtract the 
same area, and the remainder will be the content at two inches ; and thus 
continue subtracting the area of the first section till you come to the sixth 
inch in this example, and you will have the content of the veHsel at every inch 
of the first six inches of its perpendicular depth, ftrom the top. From this 
content take the area of the second section, found in the same way aa the first, 
and you will obtain the content at seven inches ; and thus proceed till you 
come to the bottom of the vessel, always changing the area at every six inches, 
and the vessel will thus be inched and tabulated. For the mode of tabulating 
for wet inches, see Distillery Vats, inj^a. 

If the slant in the sides of the vessel be only small, it might be sufiicient to 
take four or five diameters only aa marked in the diagram. If the deviation 
ftom a pyramidical form be considerable, the vessel should be gauged by 
ordinates (see p. 92.) 

EXAMPLE OF THE VRU8TUH OF A TBIAKOVIAR PTEAXID. 

(3.) Required the content of the frustum of a triangular 
P3rramid, the height of the frustum being 14 inches ; the 
sides of the greater base 21, 15, and 12; and those of 
the less base 14, 10, and 8 inchest 

Area of top (p. 80) . . 39*19 

Area of bottom . . . 88*18 

Area of sum of sides . . 244*95 




872-32xl4^6 = 868*74in. Ans.' 
The same result would be obtained by adding to the areas of the top and 
bottom a mean proportional between them, and multiplying t he sum by one. 

third of the height, thus: 88*18x39-19=3455*7742 V3455*7742s58*78. 
And 88*18 + 39*19+58*78 = 186*15xl4-^3 = 868*7 inches. 

EXAKPLE OF THE FBUSTUM OF A HEXAOONAL PYSAXID. 

(4.) What is the content of the frustum of a hexagonal 
pyramid, one side of the larger base bemg 20 indkes, and 
(rf the emaUer 15, and the depth 36 T 
20«= 400 
15<= 225 

35S= 1225 1850x2*5980762 (tab. No. for hex.) x6 
(=:36-f6) = 28888*64582in. Ans. 

For gallons, the usual divisors or factors may be used, 
or the areas may be found in the table of saBi«^uaTes. The content of the 
frustums of all other regular polygons may be obtained in the same manner 
as the above by using the proper tabular number. Or, by the following rule : — 
Add a side of the greater base to one of the less, and from the square of the 
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ends. When its sides are any dissimilar curves, it is 
sometimes called a Cylindroid. A Wedge is a solid of a 



BQm, subtract the product of those sides ; the remainder, multiplied by the 
proper tabular number and by one third of the he^ht, wiU give the content. 

ZXAX7LES OF A COHICAL f^TTSTUM. 

(5.) Required the content of the frustum of a cone, 
the diameter of the base being 20 inches, the diameter at 
the top 12, and the depth 36 ? 
20«= 400 
12«= 144 
32*=10241 568 X 6 (=86 4-6) X •7854=7389-0432in. Ans. 




(6.) Suppose the top diameter of a store cask in the 
form of a conical frustum be 60*2 inches, bottom diameter 98*5, and depth 
82*8, required the content ? 

60*2«= 3624*04 

98*5'^= 9702*25 
I58*7«=25185*69 38511'98x82*8-f 2118*216(cir.fru8.div.tab.30)=1505*41gl8. 



By the Sliding Rule. 

!60*2 ) ( 142 ) p 

98*5 }on D : \ 379 }?^„\: _, 
158-7 j ( 984 ) ^^^^ «^' 

This gauge point, being the square root of 2118*216 (see p. 108), is very 
conyenient in consequence of its being a whole number. 

By the Table of dreular Areas, 
60*2 = 10-2653 
98*5 = 27*4823 
158*7 = 71*3402 109*0878x13*8 ( = 82*846) = 1505*41 gals, content. 



The content of a conical frustum may also be obtained by either of the 
following rules : — I. Add the diameter of the greater base to that of the 
less, and from the square of the sum subtract the product of those diameters ; 
the remainder multiplied by *7854, or the proper circular factor, and the 
product by one third of the depth, will give the content. II. To one fourth 
of the area of a circle whose diameter is equal to the sum of the top and 
bottom diameters of the frustum, add ^ of the area of a circle whose diameter 
is the difference of the aforesaid diameters ; multiply the sum by the height 
or depth, and the product will be the content. 

If it be necessary to inch and tabulate a vessel of this description, the bot- 
tom may be quartered or subdivided, as directed in p. 104. And by means of a 
plumb-line the corresponding points may be set out at the top of the vessel. 
Perpendiculars may then be struck with a chalk-line from the bottom to the 
mouth of the vessel, by means of which cross diameters may be taken at any 
required depth. 

If it be required to inch and tabulate the vessel by means of intermediate 
diameters at every 10 inches of its depth ; find the differential factor as above 
directed for square firustums. In this case it will be 98*5 — 60*2=38*3-^82*8 
='46256, which being multiplied by the intermediate depth, and the product 
(here 4*6) added to the less diameter (being in this case reckoned from the 
smaller end at the top), gives the diameters of the different frustums, as shown 
in the following scheme, the areas being taken from the Table of Circular 
Areas, No. 40, 
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rectangular base, having two of its opposite sides terminating 
in an edge. 



No. 



Diameters, 



2 



6 



ft 



9 



Jnehee 
/roml'op, 

i Top . . 60*2 

10 I Bottom. 64*8 

( Sum . . 13d*0 

!Top . . 64*8 

Bottom. 69*4 

Sum . . 1S4*2 

( Top . . 69-4 

30 {Bottom. 74-1 

( Sum . . 143*5 

!Top . . 74*1 

Bottom. 78*7 

Sum. . 152*8 

!Top . . 78*7 

Bottom. 83*3 

Sum . . 162*0 

iXop . . 83*3 

Bottom. 88*0 

Sum. . 171-3 

!Top . . '88*0 

Bottom. 02*6 

Sum. . 180*6 

iTop . . 92*6 

Bottom. 97*2 

Sum. . 189*8 

STop . . 97*2 

Bottom. 98-5 

Sum . . 195*7 



TmMar 
Area, 

10-365S 
11*8940 
44*3589 
11*8940 
13*6426 
51*0135 

18*642ft 
15*5531 
58-3290 

15*5531 
17*5440 
66*1344 
17*5440 
19*6548 
74-3379 

19*6548 
21-9354 
83-1180 

31*9354 
24-2886 
92*3881 

34*2886 
26*7616 

102*0400 
26*7616 
87*482S 

108*4830 



Total, 

66^182x10-^6 
76*5501 ,, 



87*5847 

99*2315 

111*5367 



t* 



I* 



it 



It 



>» 



K 



OaU, 
Content, 



110*697 
127*583 
145*874 
165*380 
185*894 
207*847 



124*7083 
138*6121 
153*0902 
162*7269x2*8-^6 75*939 



231*020 
255*150 



Total content of veflsel 



1505*390 



The tabulation being in this case from the top, the last or bottom frustum 
was only 2*8 inches in depth. Had the greater end of the vessel been upper- 
most, the numbers found by the differential factor would have been deficiency 
of diameter instead of exeeea^ and subtracted instead of added. (See Square 
FruBtnms, supra.) 

(7.) If a section of a still, in the form of a frustum of a cone, measare as 
follows : ixnp diameter, 13*7 ; bottom, 30*7 ; altitude, 39 ; what ia the con- 
tent? Ans., 57*1038 gals. 

EXAMPLE OP THE DOUBLE FBIT8TUM OF A COME. 

(8.) If a solid, in the form of two equal 
conical frnstums, joined together at the 
greater base, usually oaUed a oaak of the fourth 
variety, be 40 inches long, 33 middle or 
bung diameter, and ^4 the cod or head diame-^ 
ter, what is the content ! 

32« = 1024 
24*= 676 

56* = 3136 4736x40-^6x*0O2832s89'4gals. eonte&t. 

l2 




— ^8u 
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To find the content, I. — Find the area of the top, the 
area of the bottom, and four times the middle area, and 



£y th0 Sliding Rule, 
46 (cir. fnu. G P, u aboye) on D : 40 on C :: < 24 } on D 



(32) 

;: { 24 } 

(56J 




By the Table of dreular Areas. 
32=2*9005 
24=1*6315 
56 = 8*8829 13*4149 X 40-6=89*482 gals, content. 

It will be observed that the operation is exactly the same as for a single 
frostum, showing that the comprehensive rule in the text is equally appli- 
cable to two frustoms as to one, when the ends are equal, and the sides slant 
regularly from one base to another. It eridently makes no difference, whe- 
ther the larger base be in the middle, or at one end. If the ends are not 
equal, it will be necessary to divide the frustum into two parts ; but even in 
that case the content may be found by Rule I. In all cases where the middle 
areas can be found, this is the most correct way of measuring vessels of this 
description. Even if the sides bulg^ out irregularly, this rule may be use- 
fully applied, provided middle diameters can be obtained between the largest 
base and each of the smaller ones. (See the Examples, i^fra.) 

Although the double frustum of a cone is usually reckoned as a cask of the 
fourth variety, such a figure is rarely met with in practice, the usual shapes of 
casks and tubs being more spheroidal ; that is, they have 6.n arched or swell- 
ing course firom the middle or bung to the chine or end. The old method of 
finding the content of a cask of the fourth variety was, to multiply the dif- 
ference between the head and bung diameters, when it was 6 inches or less, 
by '5 ; and, when it exceeded 6 inches, by *52, and to add the product to the 
head diameter, the sum being taken as a mean diameter between those of the 
head and bung, and used as the diameter of a cylinder, and the content found 
accordingly. Thus in the foregoing example : 32 — 24=8 x '52=4*16 + 24= 
28*16* X 40 -f 353*036=89*84 gallons, being nearly half a gallon more than 
by the Rule in the text. To find the content upon the Sliding Rule upon the 
same principle a line was formerly marked, called fourth variety, which 
showed the difference to be added to the head diameter ; but this line is dis- 
used in practice, casks being now all measured as spheroidal, and allowances 
made in the length when they vary from that figure. 

SXAXPLXS OF BXCTANOULAB PHISXOXDS. 

(9.) What is the content in gallons of a distiller's utensil in the form of a 
prismoid, of which the height is 264 inches, the upper base being a rectimgle, 
of which the sides are 43 and 23 ; and the under base a square, of which the 
side is 37 inches t 
43x23= 989 
S7 V S7=rl369 

80X60=4800 7l58x44( = 264+6)x*003606=1185-7169 
gals. Ans. 
(10.) Required the content in gallons of a four-sided 
figure, whose opposite sides are equal and parallel at each 
base ; the sides of the upper base being 30 and 20 inches, 
and of the lower 20 and 10, and the depth 30 inches ! 
30x20 = 600 
20x10=200 
50X30=1500 2300 x 30 x '000601 (=s -003606 +6) =41-4 7 gals. Ans, 
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multiply the sum by one sixth of the length ; or, multiply 
by the whole length, and divide by six times the square 

By the SUdmg Huh. 
By mean Jon( onC: I20 jonD::! lol onC- ' '^-^ 



■'1 




Proportional. JJJj— jjjj—-^;-—-" <»° 

24*5 
Then 40*79 on D : 80 on C :: { 14*1 } on D : { 8-6 S on C 

I 88*7 t I 27*1 1 41*5 Am 

By ^ 8 (G F for gals.) x 80 (depth of Tefl8el) = 240 modiiledO P 
the [ ( 80 ) ( 20 ) ( 0^ ) 

line f240onMD:{ 20 }onB::{ 10 } on A : { 21*5 } on B 
MDJ (50) (30) ( 162*6)249*1-^6=41*5. Am. 

By diylding the modified G P (240) hy 6, we ohTiate the necewity of 
dividing the sum of the contents hy it, thus : 240-^6 = 40. 

!30 ) ( 20 ) ( 10*8 ) 

20 } on B :: { 10 } on A : { 8*6 } on C 
50 ) ( 80 ) ( 27*1 J 41*5. Ans. 

In calculating the contents of prismoids, attention most be paid to the posi. 
tion of the sides ; for the top and bottom areas of two prismoids may be the 
same, and yet their middle area, and consequently their content, different. 
For supi)ose a prismoid to be 12 inches by 10 at the top, and 9 by 6 at the 
bottom, the 12 falling over the 9, and the 10 over the 6 ; if now we shift the 
position of the top parallelogram, so as to bring the short side orer the long 
one of the bottom, then the figure becomes distorted, and the content alto- 
gether altered. In the first case the areas will be 510, and in the second 516, 
inches. (See Kentiah*» Treatise.) 

(11.) If a heap of malt, in the form of a prismoid, 
measure at the lower base 100 inches by 80, and at 
the top 70 by 60, and depth 8, what is its content in 
bushels ? 

100 X 80= 8000 
70 X 60= 4200 
' 170x140 = 23800 36000x8x -00007513 (Tab. 30) = 21*64 bushels. 

By the Sliding Mule. 
f 100 ) f 80 ) ( 28*8 ) 

8onMD:< 70SonB::< 60 > on A : { 15*1 [on B 

( 170 ) (ho) (86- ) 129*9 -i- 6 = 21*65 bus. 

The above is the correct way of gauging a fioor of malt in the form of a 
rectangular frustum or prismoid ; but in practice the operation is performed 
by a mean length and breath. (See Maxt Floobs, infra,) 

SXAMFLKS OF THX FKVSTIJM OF A CVRVBD PBXSXOZD. 

(12.) Required the content of an elliptical cistern or ^^^^P*^:^^. 

cylindroid, the diameters of the larger base being 18 and ( ^M^^".ZI^a 

20, and of the lesser 12 and 14, and the depth 42 inches T l^^^^Ji— jflB 

20x18= 360 ^ES^^Ef 

84x80 = 1020 1548x7 ( = 42-^6) x*002832 = 30*69 ^Bj:fc- ^ 
■ [gals, content. ™iii n.i BP 

The areas may be obtained by the Sliding Rule, or more readily by the 
Table of Circular Areas (No. 40). The method of tabulation also would be 
the same as in p. 113, unless the vessel bulged out at the sides, in which case 
it must be measured by equidistant ordinates (p. 92.) 
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or circular divisor ; the product or quotient, as the case may 
be, is the content. 

(IS.) What is the content in gaUons of a distiller's vessel in the shape 
of a cylindroid, or solid, bounded at one end by a circle 6 inches in diameter, 
and at the other end by an ellipsis whose axes are 12 and 10, and 24 inches 
deep! 

Top . . 6x 6= 36 

Bottom' 12x10=120 

Sum . 18x16 = 288 

444x4 (24-f-«) -^ 353*036=: 5*03 gallons. Ans. 
(14.) Bequired the area of a vessel whose sides are straight, and of the 
depth of 60 inches ; and the dimensions of whose bases, 
taken aooording to the directions of nine equidistant 
perpendicular ordinates, are as foUow : — 

Top. — ^Transverse 134 ; 1st perpendicular 40*8, 2nd 
62*7, 3rd 76*3, 4th 82*9, 5th (conjugate) 85*2, 6th 83, 
7th 76*1, 8th 62*8, 9th 41 ; simi of segments 14. 

Bottom. — Transverse 124 ; Ist perpendicular 19*4, 
2nd 54-0, 3rd 69*0, 4th 76*4, 5th (conjugate) 78*0, 6th 
76*3, 7th 68*8, 8th 53*7, 9th 19*6 ; sum of segments 4. 

Here the area of the top base, calculated according to the rules and 
examples in p. 94, &c., is 32*4398 gallons ; the area of the bottom base,, 
calculated according to the same rules and examples, is 27*4565, and the areik 
of a figure, equal in dimensions to the dimensions of the top and bottom, ia 
119*2784 ; Then, 

Upper base .... 32*4398 
Lower base .... 27*4565 
Sum of dimensions 119*2784 




179*1747x10 ( = 60-f6) = 1791*747 gallons. 

If a vessel bulges in the middle it is necessary to have a middle diameter, 
and to operate by the 1st rule in the text ; and, in aU cases where the curve 
is doubtftU, such middle diameter should be obtained as in the following 
example : — 

Suppose the middle dimensions of the above-mentioned vessel were taken 
as follows: — ^Transverse, 129; ordinates, 1st 30*1 ; 2nd 58*3; 3rd 72*7; 
4th 79*6 ; 5th 81*6 ; 6th 79*7 ; 7th 72-4 : 8th 58*3 ; 9th 30*3 ; sum of seg. 
ments 9 ; the top and bottom bases and depth remaining as before, what is 
the o(«tent t 

Here tiie middle area, found by rule in p. 95, is 29*8196 gallons. 

Then, area of top 32*4398 

„ bottom .... 27*4565 
„ middle 29*8196x4 119*2784 



179*1747 
HultipUedby 60-f6 .... 10 



1791*747 gallons. 

In this example the ordinates of the middle diameter are taken pretty 
nearly as a mean between the ordinates of the top and bottom, and produce 
a remit almost the same as by the former process. Had the ordinates of the 
middle section been greater than the mean, it Is obvious that the content of 
the vessel would be proportionally greater. 
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II. — For a rtgnlarly tapering body, &dd together the squire 
of the top, the iqtu>r« of the bottom, and the square of their 



(II.) Wlut la U» eontnt or ■ rnwl In the rorm of 
■ double priunold. of which the whole lenirli 1> I'D 
IocIk*, the length tnta A to a, IflO ; the Kmlrtt irirt, 
CD.JT; the grealn end, EF, M; the middle irirt. 
aa, 97; |in or the la> ewl, I K, 18 ; ud the middle 
fin. LM. JBI 
Eere(AB] = i;0— (Ac>) = ltO = (0&) = 21ll; Then 
Tpper Beetlon. 

T»li. trt» fcr ( 17 1'7 

clrcDrnfereneet, ^ 54 .... , 'B 

No.«. t«7 = M»asx4= S'l 



8)1 MO' 81 
Content of Dpper Hetion ...... SD5'1] 

clrfumrciencea. | Sfl 'I' 

No 41. (s9=-eeosxt= »-« 



8-03$} 



Content of loirer eectlon , . , . . . 3n'242A 
And 2a$-lIl + lll-i41i=41<-S94i glllOTU total content. 
In this csw the tcckI Is mppoml to he rnll and (he dimeiuiani ttikm onl- 
sldo, BJi HllawHiice heing made tor the thiekneH of the wood. 

(18.) Whit ia the content otm cuk in the ronn oTn donble pTlncold, the 
gremlcr hrwi dianiettr, EF, (m preceding Ogute], being S3; the middla 

CD, S6i the middle diame^ Dt the oUier Mctioa, LM, SSS; i(«he^d,IK, 

Upper Segment. 
TBh.an»ftir{3g S'SJIO 



No. SO. (S4'S=l'4Soax4= 13-7111 



Content of upper MfineBt S2'SSaS4 
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sum, and multiply by one sixth of the length ; or multiply 
by the whole length, and divide by six times the square or 

Lower Segment. 

Tab. area for ( 36 3*6710 

diameters, < 27 2*0649 

No. 30. ( 33*3 = 3-1410 X 4 12*5640 

18*2999 
26*6 



6)486*77734 



Content of lower segment 81*12955 

Then, 62*23094+ 8112955=143*36049 gallons total content. 

The areas may be found upon the Sliding Bule by the lines D and C, as 
in p. 112. 

The two foregoing examples are from Todd, who states that the problem has 
been used by him for upwards of 20 years. His areas are taken from a Table 
of Sectional Areas, being one-sixth of the circular areas, which saves the 
trouble of dividing by 6, as in the foregoing operation. A further extension 
of this Bule is given under the head " Ck>ppers," it^a. In fact, it is appli- 
cable to curvilinear bodies, whatever be their length or irregularity, provided 
a sufficient number of middle diameters are taken, so as to divide the body 
into a proper number of frustums or prismoids. It is, in short, the same 
rule in principle, applied to solids, as the rule for measuring superficies by 
ordinates, namely, to take the sum of the areas of the extreme diameters, 
twice the areas of the odd diameters, and 4 times the areas of the even 
diameters; and multiply the same by one-third of the common distance 
between the diameters ; or, which is the same thing, multiply by the whole 
length, and divide by three times the number of sections into which the 
vessel is apportioned (p. 94) ; thus : — 

(17.) Let a cask or vessel be divided into- eight sections by nine diameters, 
namely ; top, 80, 83, 86, 88, 90, 89, 87, 84 ; bottom, 81 ; depth, 96 ; what 
is the content ? 

By TcMe of Oireular Areas, 

80 tab. area .... 18*1284 



Extremes 
Evens . . 



it 



18*5844 
19*5185 
21 9354 
22*4367 
19-9866 83*8722x4 335*4888 



(6 „ 20*9496 
Odds ... MO „ 22*9438 



») 



21*4397 65*3331x2 130*6662 



Multiply by 96 (=depth) + 24( = 3 times 602*8678 

the number of sections) = 4 



2011*4712 gals. con. 

If the two ends are alike, as in the case of a cask, the operation is in 
effect the same, although more simple (see Casks, infra J^ as in the following 
example : — 
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circular divisor ; the product or quotient, as the case may 
be, is the content. 



(18.) A cask measures 47 inches long, head diameter 26, bung 31, and the 
middle 29*3 ; what is the content ! 
26*= 676 
Sl«s: 061 
58-6» = 3433-96 



507096 X 47 X '0004721 (fac. for roimd tnu.)= 112*51 gals. 

By Table of Circular Areas. 
26 =1-9148 
31 =2-7221 
58-6 = 9-7269 




14-3638x47 -^6 = 112-5164 content 
By the Sliding Rule, 

( 26 1 (15 

46 (G P for round frus.) on D : 47 on C :: < 31 > on D : < 21-3 } on C 

(58-6) ( 76-2 ) 112-5 gls. 

XXAVPLBS OF THSWEDOB. 

(19.) A Yessel in the shape of a wedg^, measures 8 inches along the edge ; 
the base is 12 inches long, and 4 thick; and the perpendicular height 18 
inches ; what is the solid content ! 
Top . . 8x0= 
Bottom 12 X 4 = 48 
Sum. . 20 X 4 = 80 128 X 3 (= 18 -f 6) = 384 cubic inches. Ans. 

(20.) Suppose a quantity of malt be disposed in the form of a wedge ; its 
height, C D, being 8 inches ; the breadth of 
the base, A £, 20 ; ito length, £ H, 40 ; and 
its edge, C 6, 20 ; what ia the content in 
bushels! 

20 X = 
40 X 20 = 800 

60 X 20 = 1200 2000 X « X •0000751 
(= -000451 -^ 6) = 1-202 bushels. 

By the Sliding RtOe* 

8 (height) on MD = { *» } on B :: 20 on A : { \^^ ] »» f ^ ^ ^ ^^ ^^^^ 

If the perpendicular or slant height of a wedge cannot be conveniently 
measured, the perpendicular height may be found by extracting the square 
root of the difference between the square of the slant height, and the square 
of half the breadth. And the slant height may be obtained by extracting the 
square root of the sum of the square of the height, and the square of half the 
breadth. 

If, in the foregoing example, the length of the edge had been equal to that 
of the base, the wedge would evidently have been equal to half a prism of the 
flame base and altitude, and might have been measured by multiplying the 
length, breadth, and depth together, and taking one half of the product. In 
practice, such a wedge as the one last referred to, would be measured by finding 
the perpendicular height, C D, and the bases A £ and £ H, and taking half of 
their continual product for the content. If the ends and one side were against 
walls, the wedge would only be sloping on one side, but would be measured in 
the same way, taking A D for the base, and C D at the wall for the perpendicular 
height. 
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IV. THE FIVE REGULAR BODIES.* 

A Regular body is a solid, bounded by similar and regular 
planes and angular figures. Of these there can only be five, 
namely: — the Tetraedron, contained by four equilateral 
triangles ; the Hexaedroriy contained by six squares ; the 
Octaedron, contained by eight triangles ; the Dodecaednnty 
contained by twelve pentagons ; and the Icoioedron^ con- 
tained by twenty triangles. 

To find the content. — Multiply the cube of the linear edge 
by '11785 for a tetraedron, !• for a hexaedron, -4714 for an 
octaedron, 7"66312 for a dodecaedron, and 2'18169 for an 
icosaedron ; the product is the content. 



V. SPHERES.f 

A Sphere, or globe, is a round solid, every part of which 
is equally distant from a certain part within it, termed its 
centre. 

(21.) If the ungula or drip of a vessel assumes the 
form of a wedge, and measures 35 inches lengrth of base, 
15 breadth, 40 edge, and 18 perpendicular height, 
what is the content of the wedge in gallons ! 
40 X = 
35 X 15 = 525 
76 X 15 = 1125 1650 x3 X "003606 = 17-85 gals. 

For an example of an ungula or drip of a conical vessel, 
see Ungulas, infra. 

The content of a wedge may also be found by either of the following rules : — 
I. To the length of the edge add twice the length of the base ; multiply that sum. 
by the height, and by the breadth of the base, and one sixth of that product 
will be the content. II. To twice the length of the base, add the length of 
the edge, and multiply the sum by the breadth of the base, and by one-sixth 
of the height ; the product will be the solid content. 

* To find the superficies of any regular body, multiply the square of the linear 
edge of the solid by 1*73205 for a tetraedron, 6 for a hexaedron, 3 '464 10 for 
an octaedron, 20*64578 for a dodecaedron, and 8*66025 for an icosaedron. 
The Tetraedron is an equilateral triang^ular pyramid (p. 107), and the hexae- 
dron is a cube (p. 100). 

t A sphere is generated by the rotation of a circle or a semicircle upon one 
of its diameters. One half of a sphere is called a hemisphere. The diameter 
of a sphere is any right line passing through the centre and terminated both 
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To find the content* — I. Find the area of a circle in the 
middle of the sphere ; multiply it by two-thirds of the height ; 
the product is the content. 

"wayB by the surface. The sarfaoe of a sphere la equal to the product of the 
drcumferenoe and diameter of the generating circle ; that ia, to four times the 
area of one of its great circles. The surfaces of spheres are as the squares of 
their semi-diameters, and their solid contents are as the cuhes of their semi- 
diameters. Hence, if the diameter of a sphere he 1, its circumference and 
superficial content are equal, namely, 3*141592 (being 4 times the area of a 
circle of the same diameter) ; and if the diameter be 6, the 
solidity and superfleial content are equal, namely, IIS'097312. ^"/.Vi liy.'. /.V:^ 
The solid content of a sphere is to that of a cylinder, of equal ^^r ^>^ 
base and altitude (the diameter of the base of the cylinder lA Al 

being' equal to that of the sphere), in the proportion of tvo ^ l \ / I 
three / and to that of a cone of equal base and altitude, as (V \ / /I 
-two to one. These beautiAil relations were discovered by L^X^^'^ 
Archimedes. A sphere heing two-thirds of its circumscribing v ^' -^^ 
cylinder, the diyisors for finding its content will be |^ or one 
half greater than the circular divisors, viz., for gallons 529'554 (= 853*036 
Xl'5), and for bushels 4236*435 (=2824*29x1*5). The factors are the 
reciprocals, and the gauge points the square roots of the respectiye divisors, 
(See Table 30, in the Appendix.) 

* BXAXPUES OP A SPHEBB. 

(1.) What is the content in gallons of a sphere whose 
diameter, A B, is 12*5 inches 7 

By JRule I, 
Constant factor (p. 87) -7854 x 12-5* x 8JK = | of A^SlI^r^rir'-^BB 

12-5) = 1022*65625 inches. Then 1022*65625 -f ' 

277*274=3*68825 gals, content. 

Or 12*5* X 8} X '002832 (dr. fact, for G.) = 3*68 gals. 
content. 

By Rule U, 
12*5 X 12*5 X 12*5 X'5236(8ph. factor) = 1022*65625 =3*68 gals, content. Ans. 

By the Sliding Bute. 
23 (spherical g. p.) on D : 12*5 on C :: 12*5 on D : 3*69 gals, on C. 
For the gauge point for inches, bushels, &c., see Table No. 30. 

By Table of Circular Areas. 
Tab. area of diameter 12*5 = *4425x 12*5x2-^3 = 3*6875. 
(2.) The diameter of a sphere is 20 inches ; what is its content in gallons ! 
20* X '0018884x20 = 15*1072 gals. Ans. 

(3.) What is the content of a sphere, whose circumference is 39*2699 inchest 

By Rule III. 
Find the diameter, by dividing the circumference by 3*1416 or by Table 34 
= 12*5. Then 12*5 x 39*2699 X 2*0833 (= 12*5 -f 6) = 1022*637 inches= 
3*6882 gallons, as above. 

Or the content may be obtained without reference to the diameter, by the 
Table of the Areas of Circumferences, Ko. 41 ; by multiplying the tabular 
number by the circumference, and dividing the same by 4*7124 (being f or 1| 
of 3*1416, the divisor for reducing circumferences of circles to diameters) ; or 
multiplying it by *2122 (being two-thirds of *31831, the corresxranding factor). 
By the Sliding Bule the content may be found in gallons as follows : 40*8 = 

(Vl663*6468 = 529'554x 3*1416) on D : circumference on C :: circumference 
onD : content on C« 
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ir. Multiply the cube of the diameter by two-thirds of 
the circular factor ; the product is the content. 

III. Multiply the diameter by the circumference, and by 
one-sixth of the diameter ; the product is the content. 



VI. SPHERICAL SEGMENTS AND ZONES.* 

A Segment of a sphere is any portion of a sphere, which 
is cut off by a plane ; and the circle in which the plane cuts 
the sphere is called the base of the segment. A Z(yne or 
Frustum is a part intercepted between two parallel lines» 
and is therefore the difference between two segments. When 
the ends or planes are equally distant from the centre on 
both sides, the solid is called a Middle Zone, 

To find the content of a spherical 8egmentj\ — To three 

* A sector of a sphere has a right cone added to the segment. Every 
section of a sphere by a plane is a circle. If one half of the diameter of a 
spherical segment be squared, and the product divided by the altitude, the 
quotient will give the altitude of the other segment. The semi-diameter of a 
segment is a mean proportional between the two parts of the diameter of the 
circle into which it is divided by the intersection of the diameter of the 
segment. The diameter of a sphere, of which any segment forms a part^ is 
found by dividing the square of half the base, by tiie altitude of the A - ustum , 
and adding to the quotient the altitude. 

f SXAMPLES OF THB SBOMBKT OF A 8PHSKB. 

(1.) What is the content of a q)herical segment, the diameter of the circular 
base being 36 inches, and the height 15 T 

18 (nd.)* X 3 + 15* «= 1197. And 1197 x 15 X *5236 (Tab. 30) = 

9401*238 inches. 

(2.) What is the content, in gallonS) of a copper, 
in the form of a segment of a sphere, the diameter of 
its base being 90 inches, and the depth 15 inches! 
45 (rad)» x 3 + 15* = 6300. And 
6300 X 15 X '0018884 (sph. fact.) =178-45 gals. 

By the Sliding Ride. 

2S (q*. g. p.) <m D : 16 <m C :: ( J^ }<«D:{ "•*'<»="^:,' }» 9,^^ 

By the Table of OircvUar Areas, 
45 = 5-7359x3 17-2077 
15= .... -6373 17*845x10 (=1 of 15) = 178-45 gate. 

The content of a spherical segment may also be found by either of the 
following rules : — I. Multiply the difference between three times the diameter 
of the sphere, of which the segment forms a part, and twice the height of the 
Begment, by the square of the height, and by the spherical factor. 11. Add 
to the square of the diameter of the segment's base, twice l&e product of ttft 
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times the square of the radius, or half diameter of the 
segment's base, add the square of its height or depth ; multiply 
the sum by the height or depth, and the product by the 
spherical factor ; the last product is the content. 



diameter of fhe sphere, of which the legment fSonns a part, and the height of 
the segment ; multiply the sum by half the height of the segment and by the 
spheriesl factor, the last product is the content. 

If it be required to find the area of a spherical segment at each inch of the 
depth, the diameter of the whole sphere must first be found by dividing the 
iiquare of half the base by the altitude of the frustum, and adding the altitude 
to the quotient, as stated above. Then for the diameter of the segment, at 
any given inch of the depth subtract the given number from the diameter of 
the Bphere, and multiply the remainder by the same given number ; twice the 
square root of the product will be the diameter required. Having obtained 
diameters for the whole depth of the vessel, find the areas respectively answering 
to half the sum of every two contiguous diameters at the various depths. 
Then to 3 times the area of half the lowest diameter add the area of the 
depth ; two-thirds of the sum will be the content of the segment at the bottom. 
Add now the second inch area to the content of this segment, the third to thif 
sum, &c., up to the mouth of the vessel. Thus, in the foregoing example : — 
(45« -^ 15) + 15 = 150, the diameter of the sphere. Then 150 — 1 = 149 x 1 = 
149, square root 12*2 X 2 = 24*4 diameter at the first inch from the bottom. 
The other diameters are obtained in the same way. Then for the content of 
the segment at the bottom : 

Tab. area of 12-2 ( = 24*4-f 2) = *4215x3 = r2645 
1 (depth) '0028 



I* 







1*2673 Xj 


=*8448 gak 


■ 








X^nMVV* 


JTmh. 


Armu. 


150^ 


16 = 185xl5=s3025 square 


root of which X 2 = 


90* 


88*6 


22*2355 


150 — 


14=136x14=1904 




87-2 


85*8 


20*8528 


150 — 


13 = 187x18=1781 




84*4 


82*8 


19*4196 


160 — 


12 = 138x12=1656 




81-3 


79*7 


17*9927 


150-- 


11 = 139x11 = 1529 




78-2 


76*5 


16*5769 


150 — 


10=140X10=1400 




74-8 


73*0 


15*0947 


150 — 


9 = 141 X 9 = 1260 




71*2 


69*3 


18*6033 


150 — 


8 = 142x 8 = 1186 


• 


67*4 


65-3 


12*0783 


150 — 


7=148x 7=1001 




63*2 


60-9 


10*5054 


150 — 


6 = 144x 6= 864 




58*7 


56*8 


8*9788 


150 — 


5 = 145x 5= 725 




63*9 


51*1 


7*8964 


150 — 


4 = 146 X 4= 584 




48*3 


45*1 


6*7614 


150 — 


3 = 147 X 3= 441 




420 


38*2 


4*1834 


150 — 


2=148x 2= 296 




84*4 


29*4 


2*4488 


150 — 


1 = 149 X 1= 149 


» 8eg. 


. 24*4 


24*4 


*8448 



Total content in gals. 177*9218 
The mean diameter is found by taking half the sum of the diameter found 
and the next lower one, and the areas are taken from the Table of Circular 
Areas, No. 40. 

(8.) What is the content of the crown of a copper in the form of a spherical 
segment, the base being 76*8 and the depth or height 10 inches ! 
38*4 (rad.)>x3=4423*68+10> =4528*68, 
And 4528*68 X 10 x *0018884^ 85*425 gals. 
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To find the content of a zone or frustum of a sphere .* — 
To half the sum of the squares of the top and bottom 

* 

diameters, add two-thirds of the square of the height ; multiply 



* EXAMPLES OF THX 20KB OB FSUSTUIC OF A 8PHSKE. 

(4.) Let D E O F D represent the globular part 

of a still in the form of a spherical Bone or D^^.^-— f — --'^E 

fimstum ; the top diameter D E being 30-7, the ><;]J^^^^^^^^^^^ 

lower diameter F O 104-1, and the altitude B C f/. £; \(;. 

15 ; required its content T ^^^^^^^^ ^—.-gj .^^ ^^^^^ 

80-7« + 104-l" = 11779-804-2 = 5889-65 ^^^^^<[^^^^^^^ 

15"xi= ^*® ^ 

6089*65 X 15 -I- 853-036 (orx '002832) = 256*564 

[gals, content. 
By the Table of C^rcuior Areas. 

80*7= 2*6696 \_^ 2 _.g.gg2g 
104-1 = 30-6960/"^-*®^^^* 
15 = -6878x1 = -4248 17-1076x15 = 256-61 gals. 

If it be required to inch and tabulate the foregoing segment at every inch 
of the depth, proceed as follows : — ^First ascertain the diameter of the sphere, 
of which the segment forms a part, as follows : firom the square of half the 
bottom or greater diameter F G subtract the simi of the squares of half the top 
diameter D E and the altitude of the frustum B C, divide the remainder by 
twice the said altitude, and the quotient will be the distance (C A) of the greater 
diameter from the centre of the sphere, the square of which, added to the 
square of half the greater diameter, gives the square of the semi-diameter O A ; 
thus:— 15-35 (D B)" +15 (C B)" = 460-6225. Then, 52-05 (F C)« = 
2709-2025 — 460-6225 + 80 (twice alt.) 74-95266 (C A) + 15 (C B) = 
89-95266 (B A). And 2709-2025 (=CO*)+6617'9012(=C A*) =8827-1037, 
square of O A the semi-diameter. 

The square of the semi-diameter being obtained, the segment is inched as 
follows : — To twice the difference of the squares of the semi-diameter (O A) 
and the distance A B diminished 1 inch, add half the square of the less 
diameter D E and two-thirds of the square of the first inch from the top, 
that is -6666 ; this last sum, multiplied by the circular factor, gives the 
product of the first inch in grallons. Then, from the square of the semi- 
diameter G A, subtract the square of A B, diminished two inches, and from 
twice the remainder take half the square of the top diameter D £ ; multiply 
the remainder by the circular factor and add the product to the quantity 
contained in the first inch for the content of the second inch. Let the product 
last mentioned be reserved, firom which take -02266056 (being 8 times the 
circular factor for a gallon, see demonstration in JfoM*« Gaugmff, p. =156), 
reserving the difference, which add to the quantity contained in the second 
inch ; the sum will be the quantity contained in the third inch. From the 
reserved difference take -02266056, add the remainder to the third inch, the 
sum gives the quantity on the fourth inch ; and so on to the end. Thus : — 
471-245 (D E" + 2) + 2 [8827-1037 (G A«) — 7912*5757 (A B — 1)« = 
829-056] = 1300-301. And (1300-301 + -6666) x -00288257 = 3-68508179 gals, 
content of first inch. 

Then, 8827-1087 (O A") — 7735*6704 (A B — 2)« = 691-4888 x 2 = 
1182-8666. And 1182-8666 — 471-245 (D E* +2) X '00288257 = 2*01571799. 
Beserved product to be added to the first inch for the content of the second : — 
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this sum by the height ; divide the product by the circular 
divisor ; the quotient is the content. 



Reaerred Product ) 
Add to l8t Inch / 2*0157 
Bolrtract . . *0226 



Add to 2nd Inch 1*9981 

'0220 



Add to 3rd Inch 1*9705 

•0226 



Add to 4th Inch 1*9479 

•0226 



Add to 5th Inch 1*9253 

•0226 



Add to 6th Ineh 1*9027 

•0226 



Add to 7th Inch 1*8801 

•0226 



Add to 8th Inch 1*8575 

•0226 



Add to 9th Inch 1*8349 

•0226 



Add to 10th Inch 1*8123 

•0226 



Add to 11th Inch 1*7897 

•0226 



Add to 12th Inch 1*7671 

•0226 



Add to 13th Inch 1*7445 

•0226 



Add to 14th Inch 1*7219 



Content of) 
lit Inch j 3*6850 
Add . 2-0157 



ArM of 

Inettmbranoa, 



.0 



2nd Inch 


5^7007 
1*«081 


Srdlnch 


7*6938 
1-9705 


4th Ineh 


0*6648 
1*9479 


5th Inch 


11*6122 
1*9258 


Othlnoh 


18*5375 
1*9027 


7th Inch 


15*4402 
1*8801 


8th Inch 


17*3203 
1*8575 


0th Inch 


19*1778 
1*8349 


10th Inch 


21*0127 
1*8123 


11th Inch 


22*8250 
1*7897 


12th Inch 


24*6147 
1*7671 


18th Inch 


26*3818 
1*7445 


14th Inch 


28*1263 
1*7219 



15th Inch 29*8482 



18 



Net 
Coat«nt» 

3*6737 



5*6894 

7*6825 

0*6580 

11*6009 

13*5262 

15*4289 

17*3090 

191665 

21*0014 

22*8137 

24*6034 

26*3705 

28*1150 

29*8369 
256*4710 



Content of the Globular part . . 
Another rule for finding the content of any frustum of a sphere is to add 
the area of the top and bottom, diameters to l| area of the altitude, and 
multiply the sum by half the altitude ; the product is the content ; thus : — 
30^7 = 2^6696 
104^1 s 30*6960 
15* = *6373 

i= *2124 34*2153x7*5 (=15 v2) = 256*61 content. 

x2 
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[chap. IV. 



VII. SPHEROIDS, SPHEROIDAL SEGMENTS, 

AND ZONES.* 

A Spheroid is a curvilineal solid, which may be supposed 
to be generated by the revolution of an ellipsis about one of 



By the Sliding Rule. 
30-7 

18-79 (IMG) on D: 7-5 ( = 15-f 2)onC ::^ ^JJ*^ 

+ i 



»onD : 



20- 
230-2 

4-78 fon C 
1-59 256-57 



(5.) Required the content of two separate spherical frustums (being 
portions of the top of a still), the top diameter of one of them being 10, 
bottom 18-1, and altitude 7 ; and the top diameter of the other 18*1, bottom 4, 
and altitude 8. 

By Table of Circular Arena. 



10 =-2832 

18-l = -9279 

7 =-1887 

^ =-0462 



-1-3960x3-5=4-886 gals. 



18-1 =-9279 
4 = -0458 
8 =-1812 
i = -0604 



-1-2148 X 4=4-8592 gals. 

The foregoing rules apply to all spherical fhistums. The content of the 
middle frustum of a sphere may be found as follows : — ^From the square of the 
axis, or greater diameter, subtract ^ of the square of the height, and multiply 
the remainder by the height and by the circular factor. Thus : — 

(6.) Required the content of the middle zone of a sphere of which the axis 
is 44 inches, and the height of the zone 14 7 

44«_(^Xl4«)x 14 X -7854 = 20569-1024 inche8= 74-18 gals. Ans. 

Another rule, founded on the same principle, is the following : — Subtract 
}{ of the circular area of the height from the area of the diameter, and multiply 
by the height ; the product is the content. Thus : — 

(7.) Required the content in gallons of the middle 
zone of a sphere of which the axis is 44 and the height 
14 inches! 



Tab. area of 44 = . , 
14 = -5551 



5-4838 
3= -1850 

5-2988x14= 74-18 gals. 




* A spheroid is equal to | of its circumscribing cylinder, having the same 
base and altitude ; and it is to the sphere what the ellipsis is to the circle. 
The difference between an oblate and prolate spheroid, will be best understood 
by considering the revolutions of a parallelogram. Suppose a parallelogram, 
'12 inches by 6, to be divided by two lines across the middle, at right angles 
to each other, so as to cut it into 4 equal irartions, each 6 by 3. Then, if the 
parallelogram revolve on the shorter axis, it will generate a cylinder 6 inches 
deep, and having a diameter of 12 inches; consequently its content will be 
6 X 12* X -5236 (= f of -7854) = 452-3904 Inches. If it revolve on 
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its axes. If it revolve about its greater axis, the solid gener- 
ated is called a Prolate or Obkng Spheroid; and if it revolve 
about the lesser axis, the solid is called an OUaie Spheroid, 
Any part of a spheroid cut off by a plane parallel to its axis 
is called a Segment ; and what it wants of half the spheroid 
is called a JP^rusium. A portion consisting of two equal 
frustums on each side of the axis is called the middle frustum 
or zone ; and when a cask assumes this form it is said to be 
of the first variety. 

To find the content of a spheroid.* — Multiply the square 
of the revolving axis by the fixed axis, and the product by the 
spherical factor ; the last product is the content. 



the longer axis, the cylinder produced will be 12 inches deep and 6 diameter, 
and its content 12 x 6* x '5236 = 226*1952 ; that is, in each case, the fixed 
axis mnltiplied by the square of the reTolring axis, and by '5236 ; the content 
being much greater in the former case than the latter. (See Kentish* 8 lyeatite.) 
Vessels in the form of an oblate spheroid are never met with in ganging, 
bat Teasels in the form of the middle Arustum of a prolate spheroid, are called 
''^uka of the Jirst variety. This being the form in which casks are nsnally 
measured, much attention has been given to simplify and expedite the calcu- 
lations for finding the content. The rule in the text is as concise as it can weU 
be, except that in practice, instead of multiplying the area of the least base, 
»nd twice the area of the greatest, by one-third of the length, it is usually 
found most cdnrenient to multiply by the whole length, and by one-third of 
the drcnlar factor. It is important to observe that the factors, divisors, and 
Snage points, used for finding the content of a whole spheroid, are those used 
for spheres (p. 121) ; whilst for spheroidal frustums, those used for oones are 
C3&ployed (p.- 107). So that for operations by the Sliding Rule, the gauge point for 
gallons applicable to spheroids is 23 ; and to spheroidal frustums, 32*54. For 
finding the content of spheroidal frustums, WooUg^ar's excellent line X may be 
Mnveniently brought into operation (p. 68). Or the content may be found by 
tile tables of areas of Bung and Head diameters, Nos. 45, 46, in the Appendix, 
which are said to have been first introduced by Dr. Hutton. 

* EXAMPLB OF A SPHEBOID. 

(1.) Kequired the content of a prolate spheroid, the 
revolving axis, AB, being 36, and the fixed axis, CD, 
54 inches ? 

36* X 54 X *5236 = 86643*6224 inches s= 
182*1567 gallons. 
Instead of *5236, the spherical divisors or factors for 
gallons or bushels (Tab. SO) may be used. 

The content of a spheroid may also be obtained as follows : Find the area 
of the circle, whose diameter is equal to the revolving axis, and multiply by 
the length, and take two-thirds of the product for the content ; thus, in the 
foregoing example : — 

Tab. cir. area for 36 = 3*6710 x 36 (=| of 54) = 132*156 gals. 
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To find ike content of the segment of a epkeroid* — Find 
the spherical segment which has the same height and the 
same axis ; then if the base be perpendicular to the fixed 
axis, the square of that axis is to the square of the other, as 
the spherical is to the spheroidal segment. But if the 
revolving axis be perpendicular to the base, that axis is to 
the fixed one, as the spherical is to the spheroidal segment. 

To find the content of the middle zone of a spheroid.'f^-y 

* KXAXPLB OF THS SEOMSMT OT A 8PHEBOID. 

(2.) The height of the tegment of an oblong ■pheroid, • 
of which the base is perpendicular to the fixed axis, is f [ 

16, and the axes are 48 and 38 inches ; required the 
content? 

3 X 48 = 144 

2 X 16 = 32 112 X 16* X '5826 = 15012-6392. 




As 48* : 38* ;: 15012*6592 : 9408*97564 inches, x '008606 = 38*92 

gallons content. 

If the Tcssel be an exact half of a prolate spheroid, the content may be 
obtained by multiplying the square of the diameter by the perpendiculair 
height, and dividing by 529*554 for gallons, and 4236*434 for bushels. 

Any diameter parallel to the base of a prolate semi-spheroid may be found 
as follows : To the altitude of the given vessel, add the distance between its 
base and the required diameter, and from the altitude subtract the said dis- 
tance ; multiply the simi by the remainder, and extract the square root of the 
product ; then say, as twice the altitude of the given vessel is to the diameter 
of its base, so is twice the above root to the diameter required. (See NeahU 
and Little's Gauging.) 

t EXAKPLES OF THB MIDDLB FSUSTITM OF A BPHXBOm. 

(3.) Required the content of the middle frustum of a 
spheroid in the form of a cask, of the first variety, the 
length being 40 inches, the middle, or bung diameter, 
82, and the end, or head diameter, 24 T 

32* X 2=2048 

24« = 576 




2624 X 40 X -000944 (=-002832-^8) =99-08 \ 
gals, content. 

Bjf the Sliding £ule, 
(pf 1^7f.'^ 1 82*54 on D : 40 on C :: I 32 I on D : 

By the line f 24 on A ; 82 on B :: 1 on B : 20*33 on X (g.p. for steroid ) 
(X, p. 70). ( Then, as 20*33 on D :: 40 on C ;: 32 on D : 99 on C, 

Sy Table of Circular Areae, 
Tab. area of 24=1*6315 
Ditto of 32=2*9005 
Ditto do. =2*9005 





7-4825x40-^-8=99-1 gals. 
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To twice the area of the greatest base, add the area of the 
least hase, and multiply the sum by one third of the length, 
and by the circular factor (or by the whole length, and by 
one third of the circular factor) ; the product is the content. 



VIII. CONOIDS AND THEIR FRUSTUMS. 

A Conoid is generated by the revolution of a curve 
about its axis, and it is called a Patobolie Conoid,* or a 

By Table o/Faetwt/or Head and Bung Diameter$, Hos. 45, 46. 
Tab. area for head 24 = '5439 
Tab. area for bung 32 = 1*9337 

— 2-4776 X 40 = 99-104 gals. 

In practice, although casks are measured as spheroids, it is usual to reduce 
them to cylinders, and find their contents as such, by the following old rule : 
—multiply the difference between the head and bung diameters when it is 
6 inches or less, by '68, and when it exceeds 6 inches, by '7, and add the 
product to the head diameter ; the sum wHl be a mean diameter between the 
head and bung, and may be used as the diameter of a cylinder, and the 
content found accordingly, either by the pen, or by reference to the Table of 
Circular Areas ; such content in either case being, in the previous question, 
nearly a quarter of a gallon more than by the rule in the text. Thu8, 
82—24=8 X -7 = 5-6 + 24 = 29-6, the mean diameter. Then, 29-6" x 40 + 
353*036 = 99-271 gallons; or by Table 40; tab. No. 29-6 = 2-4817x40= 
d9'2680 gallons. 

To find the content by the Sliding Rule a line is marked called " spheroid," 
or ** first variety,*' which gives the difference, calculated as above, to be added 
to the head diameter. On the head rod used at the Docks this spheroidal 
or first variety line is used with a line of inches in such a way as to show, 
at one setting, the difl)erential sum to be added ; and the amount, or mean 
diameter, after it is added. 

If the diameter of a cask cannot be obtained, the circumference may be 
measured by a tape, and after making allowance for the thickness of the 
cask, the content may be found by the Table of Areas for circumferences. 
No. 41; thus: — 

(4.) Suppose a cask, similar to the above, measure 106 inches round the 
bung, and 82 round the head, and 40 inches long ; what is the content T 

D^uct 6 inches tram the bung and 5 from the head, for the thickness of 
the wood; then. 

By Table of Cireuii^enoe$, 
82—5= 77 tab. area =1-7016 
106 — 6 = 100 tab. area =2*8700 

2'8700 

7-4418x40 + 3=99*221 gals. 

(5.) If a spheroidal vat be 46*6 inches head diameter, 50 bung, and 100 
long, what is the content ! 

By Table of Area9fer Head and Bung. 
Tab. area of head 46*6 =2*0504 
„ bung 50* =4-7210 

6*7714x100=677*14 gals. 

* A parabolic conoid is equal to one half of its circumscribing cylinder, having 
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Hyperbolic Conoid, according as the generating curve is a 
parabola, or a hyperbola. 

Any part of the conoid, cut off from the vertex by a 
plane perpendicular to the axis of revolution, is called a 
Segment^ and what it wants of the whole conoid is called 
a Frustum* And if the frustums of two equal parabolic 
conoids are joined together at their greater ends they form a 
cask of ^hat is called the third variety. 

To find ike content of a parabolic conoid,* — Multiply the 
square of the diameter of the base by the height, and by half 
the circular factor ; the last product is the content. 

To find the content of the frustum of a parabolic conoid, '\ — 



fhe same base and altitude, and a hyperbolic conoid is equal to ^^ or as 
1 to 2*4 of such circumscribing cylinder. 

* XXAXPLS or A PAKABOLOID, OB PAKABOLIO CONOII). 

(1.) If the diameter of a parabolio conoid be 40 inches, 
and the height 30, what is its content % 

40*x80x'S927(=::-7854-f2) =18S49'6 inches. Ans. 

The same rule will also give the content of the segment 
of a paraboloid. 

t EXAMPLES OF THE FKirSTTTX OF A PAEABOLOID, OH PARABOLIC COKOID, 

(2.) If the greatest diameter of the frustum of a parabolic conoid be 58 
inches, the least diameter 30, and the height 18, what is its solid content % 
(58« + 80«) X 18 X -3927 = 30140-5104 inches. Ans. 

(3.) If a cask in the form of two equal frustums 
of a parabolic conoid, the third variety, be 40 
inches long, bung diameter 32, and head diameter 
24, what is its content t 

(82* + 24*} X 40 X '001416 = 90*624 gals, content. 

By the SUding Mule. 
18-79(IM G) onD : 20 (iof 40) onC :: | ^4 j ^n D : | sg'.ojsO^S^. 

Also by the line X. (See p. 70.) 

£y Table of Circular Areas, 
Tab. area of head 24 = 1*6315 

„ „ bung32=2*9005=4*5320x20(=|of 40) =90*64 gals. 

The old method of finding the content of a cask of the third variety was, to 
multiply the difference between the head and bung diameters, when it was 6 
inches or less, by '55 ; and when it exceeded 6 inches, by *57, and to add the 
product to the head diameter : the sum was taken as a mean diameter between 
those of the head and bung, and used as the diameter of a cylinder, and the 
content found accordingly. Thus, in the foregoing example, 32 — 24 = 8 x 
•57=4*56 + 24 = 28*56 mean diameter. Then 28*56* x40 + 353036 = 92*418 
gallons, being nearly two gallons more than by the Rule in the text. To find 
the content by the Sliding Rule upon the same principle, a line was formerly 
marked, oaUed third variety, which ^owed the difference to be added to the 
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Multiply the sum of the squares of the two diameters by 
half the height, and by the circular factor ; or multiply by 
the whole height, and by half the circular factor ; the last 
product, in either case, is the content. 

To find ike content of a hyperbolic conoid,* — To the square 
of the diameter of the base, add the square of twice the 
diameter in the middle, between the top and bottom ; 
multiply this sum by the height, and by one-sixth of the 
circular factor ; the last product will give the content. 



IX. SPINDLES AND THEIE FRUSTUMS.f 
A Spindle is a solid, which may be supposed to be generated 

head diameter ; but this line is distued in practice, casks being now all 
measured as spheroidal, and allowances made in the length when they vary 
from that Hguie. (See Casks, inji^a.) 

* EXAMPLE OF A HTPEBBOLOXD OK HTPS&BOUC COVOm. 

(4.) What is the content of a hyperbolic conoid, the diam- 
eter of the base being 104 inches, the diameter in the middle 
68 inches, and the height 50 inches ! 

104* + (68 x2)« = 29312 X 50 X -1809 = 191847 inche8= 

If a yessel in the form of a frustum of a hyperboloid or 
hyperbolic conoid should be met with, its content may be 
found thus : Find a fourth proportional to the transverse, the 
conjugate, and the altitude, and subtract a third of its square 
from the sum of the squares of the radii oi the bases ; the remainder multi- 
plied by twice the altitude, and by '7854, will give the content. 

f A parabolic spindle is equal to -/^ (or as 1 to '875) of its circumscribing 
cylinder, having the same base and altitude. The entire spindle is not often 
met with in revenue practice ; but as the middle fhistum or zone of a 
parabolic spindle is the form commonly adopted for casks, considerable atten- 
tion has been psud to the Rules for finding the content of this particular solid. 
Mr. WooUgar has prepared a Table (No. 47 in the Appendix), which has the 
efTect of converting the frustum into a spheroidal one, when used in conjunc- 
tion with Dr. Button's Tables of Areas of Head and Bung Diameters (Nos. 
45, 46). This Table shows the areas of differences between the bung and head 
diameters, and is used for finding the contents of casks of the second variety, 
as follows : — From the sum of the tabular areas of the head and bung (Nos. 45, 
46) take the tabular area of their difference (No. 47), and multiply the 
remainder by the length ; the product is the content in gallons. WooUgar's 
line X on the Sliding Rule is also particularly applicable to this description 
of casks (p. 69). Todd proposes to find a middle diameter by adding to 
the sum of the bung and head diameters half their difference ; the content 
may then be found by the General Rule in the text. The formula of the 
Sliding Rule, founded on this principle, he considers to be very convenient^ 
as it enables us to use a oorutant gauge point, consisting of integers only, 
Tiz., 46, the gauge point for round frustums (p. 108 and Table 30). 




132 MENSURATION OP 80LIDS. [CHAP. IV. 

by the revolution of a circle, or any one of the conic sections 
round an ordinate to its axis. If the generating curve be 
a circle, the solid generated is called a Circular Spindle ; if 
an ellipsis, an Elliptic Spindle ; if a parabola, a Parabolic 
Spindle ; and if a hyperbola, a Hyperhdic Spindle. 

Any part of a spindle cut off by a plane parallel to its 
axis is called a Segment^ and what it wants of half the 
spindle is called a Frustum. And the middle frustum or 
zone of a parabolic spindle, forms a cask, which is said to be 
of the second variety. 

To find ike content of a spindle* — To the square of the 
diameter in the middle of the spindle add the square of 
double the diameter at one-fourth of the length (that is 
exactly between the middle and one of the ends) ; multiply 
the sum by the length, and the product again by -1309, the 
last product is the solidity, very nearly. 

To find the content of the middle frustum of a parahclic 
spindle.f — To the square of the diameter at the end add 

* EXAMPLS OF A SPINDLE. 

(1.) What is the content of a spindle whose length is 20 inches, the greatest 
diameter 6, and diameter at ^ of the length 4*74 
inches I 

6«=36 
(4-74x2)«= 89-8704 




125-8704 X 20 X -1309 329*5287072 inches. 

The content of a parabolic spindle may also be obtained in gallons and 
bushels by multiplying the square of the middle diameter by the length, and 
dividing that product by ^^ of the circular divisor, namely, by 661*943 for 
gallons, and 5295*543 for bushels. 

To find the content of an elliptical spindle, divide three times the area of 
the generating segment by the length of the spindle, and from the quotient 
subtract the greatest diameter ; multiply the remainder by four times the 
central distance, and subtract the product from the square of the g^reatest- 
diameter ; the remainder, multiplied by the length and by '5236, will give 
the content. 

■\' EXAMPLE OF THE MIDDLE FBUSTTTM OF A PARABOLIC SPINDLE. 

(2.) The length, D E, of a vessel in the form 3 

of a parabolic spindle called a cask of the ^^ 

second variety, is 40, the greatest, or bung diame. y^m 
ter, B G, 32, the least, or head diameter, A F, V I 
24 ; reqidred the content f !^ 

2 (32«) + 24« = 2624, and (82—24 = 8 x 2)« J ^ 

-f 10 = 26-6 
Then 2624—25*6 = 2598*4 x 40 X *000944 (= •002832 -f 3) = 98*1 

gallons content. 
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twice the square of the middle diameter ; subtract from the 
sum ^^ of the square of twice the difference between the 
two diameters ; multiply the remainder by the length, and 
by one-third of the . circular footor ; the product is the. 
content. 

By the midmg Mule. 

^2^ \ 82-54 on D : 40 on C :: { 82 > on D : { 38-6 I on C 
for cones | | ^^ J | ^.^ j 

Then 99-0 ( = 21-8 + 88*6 + 88*6) — -9 ( = ^ of 9) = 98*1 gals. Ans. 

By the line I 24 on A 82 on B :: I on A : 20*48 on X 

X (20*43 on D : 40 on C :: 82 on D : 98 on C 

By Table of Head and Bung Diameten, 
Tab. area for 32 bong . . 1*9337 (See No. 46.) 
Tab. area for 24 head , , '5439 (See No. 45.) 



2*4776 
Tab. area for 8 difference . '02417 (See No. 47.) 



2*45848 
40 



98*18720 gallons oontent. 

The old rule for measuring casks of the second variety was, to multiply the 
difference between the head and bong diameters, when it is six inches, or less, 
by *62 ; and when it exceeds six inches, by *64 ; and add the product to the 
head diameter ; the snm will be a mean diameter between the head and bung, 
and may be nsed as the diameter of a cylinder, and the oontent found accord- 
ingly, either by the pen or by reference to the table of circular areas. Thus, 
in the preyioos question, 82 — 24 = 8 x *64 = 5*12, and (5*12 + 24 = 
29*12)' X 40 X *002832 = 96*058 gallons; being two gallons less than by 
the rule in the text. Or by Table of Cireular Areas : Tab. number 29*12 = 
2*4019 X 40 = 96*076 gaJlons. To find the content by the Sliding Bule^ 
there is a line usually called '* Second Variety," which gires the differ- 
ence, calculated as above, to be added to the head diameter ; but this line is not 
much used at present ; and in x>oint of accuracy, WooUgar's Table is much 
preferable. In revenue practice, casks are now all measured as spheroidal, 
and allowances made in the length, when they vary from that variety. ( Vide 
Casks, iinfira.) 

The content of the middle frustum of a parabolic spindle may also be found by 
either of the two following rules : — ^I. Add eight times the square of the middle 
diameter, three times the square of the end diameter, and four times the pro- 
duct of tiiose diameters, into one sum ; multiply this sum by the length, and 
divide the product by fifteen times the circular divisor ; the quotient is the 
content. II. To twice the square of the middle diameter, add the square of 
the diameter at the end, subtract from the simi four-tenths of the square of the 
difference between these diameters ; the remainder, multiplied by one-third of 
the circular factor, and by the length, is the content. But the most compre- 
hensive and accurate mode of measuring a cask, is by means of a diameter 
midway between the head and bung, as required by the general rule for 
spindles in the text (p. 134) ; which rule is in efliect the same as that given for 
frustnms {ante, p. 108). 
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jTo find Ute content of 8pindular frt^stams in generalJ*—^ 
Add together the square of the top, the square of the bottom, 
and the square of twice the middle ; multiply by the length, 
and by one-sixth of the circular factor ; the product is the 
content. 



X. UNGULAS.t 

An ungula or hoof, is any part of a solid cut off, not 
parallel to the base. As the liquids in casks and other 

* zxAMPLB OF KpnnnrLAK ntvffnncB. 
(8.) A cask in the form of t]te firnstmn of a spindle measares, head 24, 
hungr S2f and diameter taken midway between them SO^ and length 40 ; what 
ia the content ? 

24»= 576 
82« = 1024 
60«=8e00 



5200 X 40 X -000472 ( = -002832-^6) =98-176 galfl. 
By the SKdmg HnOe. 



46 (eir. frna. 6 P. p. 131] on D : 40 on C 



:: < 32 } on D : { 
(60) t 



10-9 
19-3 
67-9 



on C."" 
98*1 gals. 



By Table of Oircviar Areas, 
Tsb. areaof 24= 1-6315 
82= 2*9005 
60 = 10-1972 



n 



14-7292x40-^6 (p. 109) =98'194 gals. Ans. 
The content of the middle ftnstum of a dreular spindle may also be found 
as follows : — ^From the square of half the height of the spindle subtract one- 
third of the square of half the length of the zone, and multiply the remainder 
by half the length of the zone ; find the area of the space which gmerates 
the zone, and multiply it by the central distance ; subtract this ttom. the 
former product, and twice the remainder multiplied by 8-1416 is the content. 

f PRISMATICAL TKOVLAS, 








I. When the section isparallei to the axis of the prism, — ^Multiply the area 
of the base of the unguis by the height of the prism. 

II. When the section passes ohUqudy through the opposite sides of t?ie prism, 
— ^Multiply the area of the base oi the prism by half the sum of the greatest 
and least lengths of the ungula. 
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yesgels sonieiimes astume one or other of these fomiB when 
placed in an inclined position, the rules in the notes for 
ascertaining the contents of the most common yarietaes of 
them may be found useful. 



lEL When the section pauet tknfugX the hate ttf the priem amd ome of ite 
tidea^ emdthekeight of the haeeialeee thmn fAdrcMlMM.— Find the area of Uw bam 
of the miffQla as tho legmeiit of a eirele (see p. 88), and multiply it by the 
diiTereniee between the radim of die prism and rersed sine or height of the 
nnirolA** 1mm, and subtract the prodoet from one-twelfth of the cube of the 
chord of the base ; multiply the remainder by the height of the unguis, and 
dlTide the product by the height of the base. 

lY. When the eeetion paeaea throftfh the haee and one <^ the eidet, and the 
height of the base i» greater than the radiue. — Proceed as in the Isst rule, 
except that the product must be added to one.twelfth of the eidie of the chord, 
instead of being subtraeted from it. 

Y. When the baee of the mnguia i$ an exaei eemteirele, — ^Multiply the square 
of the ^Bameter of the prism by the height of the unguis, and divide the pro- 
duet 1^ 6. 

YL When theeeetion paaeee obtiquelg through both end$ of the pri»m,—¥ind 
the soUdity of each of the nngnlas by case IIL, and their diiferenoe will be 
the solidity required. 

The abore rules are more psrtieularly applicable to cylinders, but the prin- 
ciples on which they are founded are common to prisms of every description. 

raUIUDXCAL OTIfGIJLAa. 




I. When the eeetion paesee tkro^igh the opposite extremiiee of the ends qf 
thefhututn. — This ungula is evidently a wedge, and the content must be 
found by the proper rule (p. 119). The empty part is also a wedge. 

XL When the section cuts peart of the base of the frtutum and reaches to the 
top on the oppoeite side. — ^This unguis is also a wedge, and must be measured 
in the same way as before, its base being that part of the fiTi8tum*s base only 
which it covers. The empty part of the frustum will, in this case, be a 
prismoidf the content of which may be found by the proper rule (p. 115). 

III. When the section cuts part of the hose of the firuetum' and does not 
reach to the top. — In this case, also, the ungula is a wedge, and must be 
measured accordingly ; the empty part will then be composed of a prismoid 
and a pyramidical frustum, or two piismoids. 

IV. When the section euts one side of the firuetum and rises obliguelf 
to the top of the apposite eide. — ^In this case the ungula forms a frustum 
or prismoid sad a wedge ; and each section must be measured accordingly, 
and added together for the content of the ungula. The empty part is a 
wedge. 

v. When the section cuts opposite sides of the firuetum. — ^In this case the 
angola consists of a wedge and a frustum, or prismoid, and the contents of 
each part must be found separately and added together for the content of the 
ungula. The empty part ia also a wedge and a frustum^ or prismoid. 



136 



MENSURATION OP SOLIDS. 



[chap. IV. 



To find the content of a vessel with an ungular drip or 
fall,* — Find the content of the vessel (supposing it to be 
standing upright), according to the foregoing rules ; then 
ascertain the part which will not hold liquor, by reason of 



COKICAL TTNOT7LA8. 




I. When tJie section peases through the opposite extremities of the ends 'of the 
fhistum, and the frustum stands upon the greater base. — ^Multiply the product 
of the top and bottom diameters of the frustum by the mean, proiwrtional 
between them ; subtract the last product from the cube of the bottom dia- 
meter ; divide the remainder by the difference of the diameters ; multiply 
the quotient by the perpendicular height of the ungula, and the product 
thence arising by one-third of the proper circular factor. 

II. When the section passes through the opposite extremities of the ends of 
the frustum, and the frustum stands upon its, less base. — ^Proceed as in 
case I., excopt that the cube of the bottom diameter must be subtracted from 
the product above-mentioned, instead of the product being subtracted from 
the cube. 

III. and rv. When the section covers the lower base, but does not reach to 
the upper base. — Proceed as in case I. or II., as the case may be, taking for 
the top diameter the diameter of the upper extremity of the ungula, mea- 
sured parallel to the top of the frustum. 

y. WTien the section intersects opposite sides of the frustum. — ^This figure 
evidently forms the frustum of a cone and an ungula, and the contents must 
be found separately and added together ; or the content of the empty ungula 
may be found and subtracted from the content of the frustum, for the content 
of the other part. 

YI. When the section cuts only part of the base. — ^Find the area of the quotient 
of the height of the base by its diameter, and multiply it by the cube of that 
diameter for the first content ; from the height of the base subtract the differ- 
ence between the diameters of the top and the base of the ungula ; and find 
the area of the quotient of the remainder divided by the diameter of the top, 
and multiply it by the cube of the diameter at the top, and by the quotient of 
the height of the base, divided by the said remainder, and by the square root of 
the same quotient, for another content ; multiply the difference of these con- 
tents by one-third of the height of the ungida, and the product, divided by the 
difference of the diameters, will give the content of the under ungula ; and 
this ungrula, subtracted from the content of the frustum, will gire the content 
of the other ungula. 

* EXAMPLE OP A VESSEL WTTH AK XTKOULAR DRIP. 

(I.) Suppose a conical tun to be posited as in the annexed 
flgrure, and its dimensions as follows : — Top diameter of 
the vessel, 90 ; bottom diameter, 106 ; depth, 60 ; base 
of the ungula at the top, 94 ; and its perpendicular 
height, 10 : what is the content of the vessel and ungula 
respectively, and how much will it hold in this position 1 
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the inclining position of the vessel ; and subtract the one 
content from the other, for the content of the vessel in the 
incUned position. 



XI. DISTILLERY VATS. 

Most of the small vessels used by Distillers and other 
Excise traders, are either in, or can be reduced to the form of 
regular solids, rules for measuring which have been given in 
the foregoing sections. Many of the larger vessels used at 
distilleries are, however, of a doubtful form and curvature ; 

First find the content of the whole Teaael, u in p. 112, thus :^> 
Tab. area of 90 = 22-0488 
Tab. area of 106 = 31*8267 
Tab. area of 196 = 108*816 



163-5865 X 10 (s 60 ~ 6) = 1635*865 gals, content, 

Then find the content of the conical angola at the top of the yeuel, by rale 
I. (p. 136), thus: — 

V(90 X 94) = 92; 'Then 90 x 94 x 92 = 778820; And 94'= 830584-^ 
778320 = 52264; Then 52264 ~ 4 (= 94^90) = 13066; And 13066 x 
10 X '000944 () of cir. factor) = 123*343 gallons, content of ungula. 

If this content be deducted from the content of the yeasel, it shows the 
quantity the yessel will hold in this position, thus : — 

1635-865— 123*343 = 1512*522 gallons. 

The perpendicular height of the ungula may be ascertained when the vessel 
is fall, by means of a plumb line. To find the base of the ungula when the 
vessel is empty, some of the old writers recommend the use of a quadrant, 
which, being directed from the lower side of the upper base of the vessel, will 
carry the sight to a point on the opposite side, which may then be marked 
with chalk. (See Doug\arUf'9 Oauging (1739) ; Leadbetter^s Gauffinff, 126.) 

The usual method of gauging a vessel of this description is, to pour water 
into it ftom a known measure, until the bottom is just covered ; then let fall 
a plomb line to the surface of the water, which wUl give the perpendicular 
depth ot the upper ungnilS' ; which ungula is tabulated by means of cross dia- 
meters, according to the form in p. 1 1 3. It is evident, however, that the sections 
thus taken, parallel to the horisontal surface of the liquor covering the bottom, 
will not be circles, but ellipses ; but as the differences of their diameters will 
always be small (the figure in the margin being much more inclined than it 
is likely to be met with in practice), half the sum of the cross diameters are 
taken for a mean diameter, and they are then considered as reduced to circles, 
and the areas found accordingly. The chief difficulty in the tabulation is in 
reguUting the dipping place. Whether for wet or dry inches, however, it may 
be most conveniently fixed at the top edge of the tun, so that the gaug^g rod, 
in taking the depth, may descend in a perpendicular direction near the side of 
the vessel. 

For an example of an ungula or drip of a square vessel, see p. 120 

m2 
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their bases often approach to the elliptical fonn, but not near 
enough to allow of their being measured as ellipses ; and their 
sides frequently bulge out irregularly in the middle or other- 
wise. .Vessels of this description are measured by equi- 
distant ordi nates,* or cross diameters, according to one of the 
following rules. 

To find the content of a large distillery vesselA — Divide 



• The rule for measuring the areas of elliptical figrures hy equidistant ordinates 
is given in p. 94. The following directions for applying it to gauging and 
tabulating distillery utensils, are re-produced from the Boards' instructions 
upon the subject, which it is understood were drawn up by G. Ballard, 
Esq., the under secretary. 




t Let the above figure represent the base of an elliptical vessel, to be 
gauged by means of 9 equidistant ordinates 15 inches apart. 

With a chalk-line strike a line A B in any part of the bottom ; set off oh 
this line two equal distances a 6, c d; with centres a and 5, and a tadius of a 
suitable length, describe arcs cutting each other in «; and with centres « andrf, 
with the same radius, describe arcs cutting each other in /; through the 
points «/ strike the line C D, and through the points^ h (the middle of the 
lines A B and C D) strike the line £ F, the middle of which, O, will be the 
centre of the bottom of the vesseL 

From the centre O, with a line of a suitable length, make two marks ui the 
periphery of the bottom at G, H ; strike the line G H, through the middle of 
which, and the centre, O, strike the transverse I J. Set off, from the 
centre 0, two equal distances, k,l; with centres k, I describe arcs cutting each 
other in m, n ; through these points and the centre, O, strike the coiijugate 
K L. The bottom of the vessel being thus quartered, the distances I K, K J, 
J L, and L I will be equal, if the operations have been correctly performed. 

On each side of the cen^e, O, on the line I J, set off any two equal distances 
p q and r » ; then from the centres p and q^ and r and 9, and any convenient 
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the base or bottom of the vessel into a sufficient number of 
ordinates, as directed in p. 92 ; draw lines from the 
extremities of the ordinates up the sides of the vessel ; divide 

radiuB (sQcli as will make the ^atane c of any two paraUel lines something leas 
than what you judge the least ordinates will be taken), describe arcs cutting 
each other in tbe points t, «, v, w, through which strike the lines M N aadP Q, 
intersecting the conjugate diameter in the points z and y respectiyely. From 
the point X set off each way on the line M N, three, four, or more equal 
distances, siecording as it is intended to take seren, nine, or more ordinates, 
taking care tliat the distance between the extreme ordinates be sometliing less 
(but as little as possible less) than the transyerse diameter at the top of the 
▼esseL With, the same extent set off each way from the point y the same 
number of equal distances on the line P Q ; that is, let the distances on the 
two lines be equal and parallel to each other : through the points 10 10, 1 1 11, 
&e. ; strike the ordinates 11,2 3, ftc. Haying diyided the bottom and marked 
the ends of the ordinates wiUi particular nombers, as 1, 1, 2, S, kt^ proeeed 
to draw lines up the sides of the yessel as follows : — Hold a chalked plumb- 
line at the top of the yessel, so that the plunmiet falls on the ordinate 1 1 ; 
then, removing the plummet to the extremity 1, while the other end of the 
Une is oomtinued stationary, strike a line against the side of the yessel tnm 
the bottom to the top ; proceed in like manner to strike lines tram the 
extremities of eyery ordinate, and also of the tnosyerse sad eanjngate 
diamet«», flrom the bottom of the yessel to the top. 

If the -yessel be intended to be tabulated for dt^f Inches, begin to mark oat 

the distances and take the dimensions fh>m the top, leaving the odd inches 

and tenths (if any) in the lower distance ; but if for wet inches, begin from 

the bottom, leaying the odd inches and tenths (if any) in the upper distance, 

exc^t the yessel has a curb or coyer, through which the gauges must be 

taken ; in such case, should the yessel be intended to be tabulated for dry 

inches, the tMckness of such curb or coyer must be deducted firom the upper 

distance, and the dimensions taken in the middle of the difference, as 

exemplified in the table of dimensions giyen below. If the dimensions of the 

Teasel at tiie top and bottom do not vary yery eonsiderably, they may be taken 

in the middle of every ten inches ; otherwise they should be taken in the 

middle of every two, four, six, or eight inches, according as the sides incline 

to, or recline from, a perpendicular direction. 

Previous to setting out these distances, the depth of the vessel should be 
ascertained. Having fixed upon and marked the proper dipping-place, let 
fiall from it a plumb-line, and mark the spot on which the plummet falls ; 
measure the distance between such mark and the dipplng-place, and this 
distance wiU be the true depth of the vessel in the position in which it then 
stands. As the lines drawn f^om the shorter ordinates up the sides of the 
vessel wiU be oblique, care mu«t be taken in marking the points firom which 
the ordinates in the respective frustums are to be ascertained, that the Gnes 
measured from such points cut, at true distances tram the top of the vessel, a 
perpendicular line, falling on the respective ordinates at the bottom of the 
vesseL The distances on the oblique lines may be ascertained as follows : — 
As the length of the perpendicular line is to the length of the oblique line, so 
are tiie respective distances from ttie top or bottom on the perx>endicular 
line to the respective distances firom the top or bottom on the oblique line. 
Or the true distances may be easily ascertained by trial, which is the method 
generally adopted. 

If the yessel, the bottom of which is represented by the above figure, is to 
be tabulated for dry inches, let us suppose the dimensions to stand as in the 
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the sides of the vessel into portions of about 10 inches each, 
or smaller if the vessel be very irregular ; measure and find 

following Table, in which D is for depth, 8 som of segments, T transverse, 
C conjugate, 1, 3, S, fto., for the number of the ordinates taken, and In. for 
the incumbrance which is specified afterwards. 



D. 

017 
08-8 


T. 

Curb 

124-0 


1 

OfC 
19-4 


2 

over 

64-0 


S 
99rO 


4 

7e'4 


6C. 

78D 


6 

7«-8 


7 


8 
537 


9 
19-6 


8. 

04-0 


In. 

• 


Or. Area. 


NetAr. 


Content. 


«-«.| 


25-6966 
27-4565 


10S7B64 

118il629 


lOH) 


196-1 


247 


85-8 70D 


TB-6 


80*0 


78-2 70-5 


55-9 


24-8 


06-1 


"S 


28-5<79 




285-6790 


10-0 


12B-S 


29-2 


o8-3 


717 


79-S 


81-6 


79-1 71-8 58-1 


•i9-2 


08*3 


•* 


295757 




2967^70 


lOrO 


130^ 


31-9 


59-8 


73-3 


80-4 


82-8 


80-5 73-5,59-8 


317 


10^ 


1 


30-4400 




304-4000 


10-0 


132-2 


357 


61-5 74-7 


81-9 


84-0 82t) 74-6' 61-3 


35-9 12-2 


31-4352 




314-3530 


0« 


134-0 


40-8 


62-71 7«'3 


9sn 


86-2,63-0,761 62-8 


41-0 14-0 




82-4398 




298*4461 


ori 


Drip per Meunre 




24-0000 




60? 


Gran 


iDc] 


ith. 




















Oallons Oontent. 


1743-48S4 



Incnmbrance— A beam inside the top. 

L 122*0 \ 

B 04*0 ( IJi^ches : — ^Area 1*7599 gallons, to be deducted from the area of 

n* 04*0 I *^® *"* ^^^^ inches from the top. 

Before the last three columns of the foregoing Table can be filled up, the 
area of each fi*ustnm is to be found by the rule for ordinates in p. 94, and 
entered according to the following scheme : — 



1 


2 


8 


4 


6 


6 


Extreme Ordinates . 


f 19-4 
\ 19-6 


24*7 

24-8 


29-2 
29*2 


81-9 
81-7 


86-7 
359 


40-8 
41-0 


X by sum of seg. . 


S9-0 
4- 


49-6 
6*1 


58-4 
8-3 


63-6 
10-2 


71-6 
12-2 


81-8 
14*0 


1 


166- 


801*95 


4»4'72 


648-72 


873-52 


1146*2 


Even Ordinates . . 

X by 

Odd Ords. excl. of 
ext. Ords. . . . 

X by 

Even Ords. x by 4 . 
Sum of ext. Ords. . 


1 64-0 
76-4 
76-3 
53-7 


&6-8 
78-6 
78-2 
56-9 


58*3 
79*3 
791 
58-1 


69-8 
804 
80-5 
59-8 


61-6 
81-9 
82-0 
61-3 


62-7 
8»9 
KIrO 
628 


260-4 

4 


268-4 
4 


274-8 

4 


280-5 

4 


286-7 

4 


891-4 
4 


1041*6 


1073-6 


1099-21 1122*0 


1146-8 


1166*6 


690 
78-0 
68-8 


70-0 
80*0 
70-5 


71*7 
81-6 
71-8 


73-3 
82-8 
735 


74-7 
840 
74-6 


76*8 
85*2 
761 

237-6 
3 


216-8 
2 


220*5 
2 


2251 
2 


229-6 
2 


233-3 
2 


431-6 

1041-6 

39-0 


441*0 

1073-6 

49-5 


450-2 
1099-2 

68-4 


4592 

1122-0 

63-6 


466-6 

1146-8 

71-6 


476*2 
1165*6 

81*8 


Equidistance ( x by) 


1512-2 
16 


1564-1 
15 


1607-8 
15 


1644-8 
16 


1685-0 
15 


1722-6 
15 


Ext. Ords. x by sum 
of seg 

-^ by 831-822 . . 


22688-0 
1660 


23461-5 
301-95 


241170 
484*72 


24672-0 
648-72 


262750 
873*62 


25839-0 
1145-20 


22839-0 


23763-45 


24601-72 


25320-72 

30-4400 
■ ■■■ 


2614862 


26984*20 


Areas of frus. in gals. 


27-4665 


28-5679 


29-5757 


31-4352 


d2-439s| 
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the area of each frustum according to the rule in p. 94 ; 
multiply each area by the depth of the part to which it 
belongs ; the sum of the products is the content. 



The munber designated the sum of tegments, b the differenoe bet w ce a the 
whcde length of the transyene diameter, and tliat part of it inclosed between 
the two extreme ordinates ; or, in other words, it is the sum of the yersed 
sines of the elliptical segments cut off by the extreme ordinates (marked in the 
figure 1 and 9). These segments, approaching very nearly to the form of 
parabolas, are considered as such ; and as every parabola is f of its circum- 
seritaing parallelogram, the sum of the extreme ordinates, multiplied by the 
sum of the segments, and the j^roduct divided by three times the cubic inches 
in an imperial gallon, gives the same result as dividing # of the product of 
each extreme ordinate and its versed sine, by the cubic inches in an imperial 
gallon (p. 95.) 

Next, deduct the area (tf the incumbrance (if any) from the area affected by 
such incumbrance, and the difference will be the net area, which, multiplied 
by that part of the depth to which it belongs, will give the content of the frus- 
tum corresponding to such dimensions ; proceed in like manner for the 
content of the other frustums ; add together the respective contents, and also the 
quantity of liquor necessary to cover the bottom, and the total will be the 
whole content of the vessel. 

The quantity of liquor required to cover the bottom of the vessel is asoer- 
tained by measuring into the vessel, with a known measure, a quantity 
sufficient to cover the bottom in every part ; the perpendicular depth of the 
liquor under the fixed dipping-place is also to be ascertained and subtracted, 
as also the thickness of the curb or cover (when the dry inches are to be taken 
above it) from the gross depth of the vessel, and the remainder will be the net 
depth to be tabulated. 

The method in which the vessel is tabulated may be seen from the following 
specimen, extending to 6 inches from the top, and 6 inches from the bottom ; 
the intermediate inches, being tabulated in the same way, can be easily sup. 
plied, if necessary. The curb or cover, in this case, is supposed to be 1*7 
inches thick ; and^the gauges requiring to be taken from the top of it, the 
table, instead of beginning at full, must begin 1*7 inches above the upper part 
of the inside of the vessel, as follows : — > 



Dry inches. 
FuU at 01-7 
Tff Upper area 


1743-4834 
7-7090 


Dry inches. 
54 

55 
66 

57 
58 

59 
^y of Lower area 


192*6869 
32-4398 


2 


1735-7744 
25-6966 


160-2471 




127-8078 
32-4398 


3 


1710-0778 


4 


1684-3812 
25*6966 


95-3675 




62-9277 
32*4398 


5 
•^- Ist area ) 
^\ 2nd area j 


1658-6846 
26-2245 


30-4879 
6*4879 


6 


1632*4601 



59*2 drip 



24*000 
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To find the content of a emaU distiUery vessel,* — Take 
cross diameters at the top and bottom, and at different 
depths between them, and find the circular areas of each 
section ; multiply each area by the depth of the section to 

*■-■■- I . I ■ I. . . ■ 

The tahle of the vessel as entered in the Table Book is as follows : — 











• 
















■ 

OB 


i 


Ares 


16 


3 


Area 


31 




Area 


U.S 


s 


Area 


^1 

01-7 




of a 
Tenth. 


1 


of a 
Tenth. 


J 


of a 
Tenth. 


HI 

46 


448 


of a 
Tenth 


1748 




1351 




911 






2 


1786 




17 


1828 




32 


880 




47 


417 




8 


1710 


2-5e9 


18 


1294 




.S3 


860 




48 


385 




4 
6 

6 

7 


1684 
1660 

1682 

1606 




19 
20 
21 


1266 
1237 
120r 




34 
35 
36 


819 
789 

758 


8044 


49 
50 
51 


354 
322 
290 




^'^2-669 
tSi2-746 






22 
23 


1178 
1148 




37 
88 


728 
698 




52 
53 


257 
225 






8 


1677 


2-745 


24 


1119 




39 


667 


1 


54 


193 




9 
10 
11 


1650 
1628 
1494 




26 
26 
27 


1089 
1059 
1030 


2-967 


40 
41 
42 


687 
606 
574 




55 
56 
57 


160 

128 

96 


8-243 






12 


1465 




28 


1000 




43 


542 




58 


68 




13 


1437 




29 


971 




44 


511 




59 


30 




U 
15 


1406 
1880 




80 


941 




46 


480 


8148 


59-2 


24 


Drip. 


2-856 







In dividing the Table Book, a sufficient space should be appropriated for 
entering the dimensions of the whole of the utensils (and for such others as 
may be erected) before the commencement of the tables, showing the quantity 
of liquor each vessel is capable of containing at every inch of its depth. 



Had the vessel been gauged and tabulated for wet inches, 
the dimensions must have been taken in the middle of the 
respective distances, commencing from the bottom of the 
vessel, as set forth in the margin, disregarding the curb 
or cover, and deducting the area of the incumbrance from 
that part of the area of the frustum affected by such 
incumbrance. 



Depths. 

r 08*6 
lO-O 
10-0 
10-0 
10-0 
08-9 
01-1 



drip. 



58*6 gross depth. 



* BXAKPUt OF ▲ SMALL DISTILLBBY VESSEL. 

Let the third figure in p. 104 represent the bottom of a 
circular distillery spirit receiver, to be gauged and tabu- 
ated for wet inches. 

Find the centre of the bottom of the vessel, and divide 
the circumference into eight equal parts, according to the 
directions in p. 104. From the top of the vessel let fall 
perpendiculars on the diameters before struck, and from 
the extremities of the diameters to the points whence the 
perpendiculars were let fall, strike up the sides of the 
vessel the lines on or between which cross diameters are intended to be taken. 
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which it belongs ; the sum of the sectional contents is the 
content of the whole vessel. 



14 however, the Teasel be small and rerj nearly eircoUur, it will be soAeient 

to takecrofls diameters at rigbt angles in the middle of each section, and the 

Teeadl may be expeditiously quartered by measuring the diameter at the top 

of the vessel, multiplying it by *707, and the product will be the side of the 

inacribed square nearly. HaTtng by trial found the true side of the insoribed 

square, mark the angiilar points, from each of idiich let fall a plumb-line, and 

mark the spot where the plummet touches the bottom ; strike a line across 

the bottcnn each way, so as to pass through the opposite marks, and the points 

where the ends of the Unes touch the sides will correspond with the quarterings 

at the top. The vessel being thus quartered throughout, strike straight lines 

trom. the bottom quarterings to the top ; and cross diameters may then be 

taken at any assigned distance tmm the top or bottom. Previous to setting 

out the distances on the sides of the vessel the depth should be takoi. Having 

fixed upon and marked the proper dipping-place, let fall therefrom a plumb- 

Hue, and mark tiie point where the plummet touches the bottom of the vessel. 

Carefully ascertain the distance between the point so marked and the dipping- 

place, which distance will be the depth of the vessel in the position in which 

it then stands. Let the following represent the dimensions of the vessel to 

be tabulated for wet inches : — 

Mr. A. B.'s spirit receiver, gauged 10th October, ISftl, by C, D, and £, F : — 



I 



0-87 

10-0 
100 
10-0 
091 
00« 



>4&7 



Cross-Diameters. 



110-1 

112-0 
113-8 
116-4 
117-2 



2 



110-7 

112-4 
113-6 
115-6 
117-3 



S 



llOK) 

112-1 
113-7 
115-6 
117-2 



110-6 

112-6 
118-6 
115-4 
117-1 



Drip per Measure 
Depth 



« 






110*4 

112-2 
113-6 
116-5 
117-2 



Incumbrance. 



Depths. 



{ 



04-2 
04-5 



Area. 



1-4979 



Gross 

Area. 



} 



34-5238 

86-6687 
86-5542 
37-7871 
88-9077 



Net 
Area. 



33-0250 
84-6288 



Content.. 



Content 

in 
gallons. 



188-7087 
166-8571 
366-5870 
366-6420 
877-8710 
8640600 
27-0000 



1776-1258 



Incumbrance— A beam across the top. 

L. 109-3 ) Inches— Area 1*4879 gallons to be deducted 
B. 03-8 y from the Area of the first 04*2 inches firom 
D. 04-2 } the top. 

The mean diameter is found by dividing the sum of the cross diameters by 
their number, adding a tenth if the remainder exceeds one-half of such 
number ; otherwise the remainder is disregarded. Calculate the area of each 
segment as a circle, or find it in the table of circular areas, and deduct the 
incumbrance (if any), beginning at the bottom, as the vessel is to be tabulated 
for wet inches. The drip must be ascertained in the manner mentioned with 
respect to the drip of the elliptical vessel, observing, that though a vessel may 
stand horizontally, the quantity of liquor required to cover the bottom should 
be ascertained, as the bottom is never perfeetiy levd. 
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XII. STILLS.* 

A StiU is a utensil or apparatus for distilling spirits, and 
usually consists of three parts^ viz. 1. the body of the still, 



The method of tabnlation for wet inches will he qnderstood by the following 
•pecimen, showing the first and last inches : — 



Wet inches. 
Drip 0*9 . . . 
-|If Lower area 



37*0000 
3-8907 

80-8907 
38-9077 



2 «9-7984 

Proceed in the same way to 46 



Wet inches. 
47 . . . 



48 . . . 
l''^ Last area 



1718*9818 
830259 



1762-0077 
. 23-1181 



48-7 . . , 1775-1258 



In making this tabulation it is not necessary to write down the area at erery 
inch ; bat only to enter it on a piece of paper, and move it downwards as 
we subtract or add, according as the table is for dry or wet inches. The 
result of the tabulation is entered in the Table Book as follows : — 



1^ 


• 

1 


Area 

of a 
Tenth 


-8 

M 

13 
14 
16 
16 
17 
18 
19 
20 
21 
22 
28 
24 
25 


• 

1 


Area 

of a 

Tenth 


M 

26 
27 
28 
29 
30 
31 
32 
33 
34 
36 
36 
37 
38 


• 


Area 

of a 

Tenth 


1^ 

39 
40 
41 
42 
43 
44 

45 

46 

47 


1 


Area 

of a 

Tenth. 


00-» 

1 

2 

8 

4 

5 

6 

7 

8 

9 
10 
11 
12 


27 

31 
70 
100 
148 
186 
225 
264 
303 
342 
381 
419 
467 


drip 
3-890 


494 
532 
570 
606 
645 
683 
721 
759 
795 
832 
868 
906 
942 


8-778 


978 
1015 
1051 
1088 
1124 
1160 
1196 
1231 
1267 
1303 
1338 
1374 
1410 


3-655 


1445 
1481 
1515 
1550 
1585 
1619 

1663 j 

1686 
1719 




8*453 


3-665 


^-^^452 
t^d02 

8-302 


8-655 




AQ'7 • 17I7K 




A. tmr 





In this table as in the former example, when the decimal parts of a gallon 
amount to six-tenths, a gallon is taken, and any less frac- 
tion dinregarded. Depths. , 

BLad the vessel been gauged for dry inches, instead of 10*0 
setting out the distances from the bottom, and taking the 10*0 
dimensions in the middle of such distances, as in the pre- 10-0 
ceding example, the distances must have been set out from 10-0 
the top, and the dimensions taken in the middle of such 07*8 
distances, the area of the incumbrance being deducted from 00*9 drip. 

the area of that part of the depth in which such incumbrance 

is placed. 48*7 gross depth. 

* The forms of stills Tsry to much, that it iainqjKMsihle to give any ruleawhifih 
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consisting of a copper or boiler, in which the wort is boiled 
for distillation ; 2. the still head, consisting of a spherical 
and curved dome or covering through which the spirit 
escapes in vapour ; and 8. the worm, or refrigerator, con- 
sisting of a serpentine apparatus, in which the spirit is cooled 
and condensed. The first and second parts only require to 
be gauged. 

To gauge a still,* — The lower part of the body of a still, 



ihall be appUoaUe to the whole of them. Neebit nyB, " Some writer* on 
gsogingr affeet to divide Btille into different mathematical figures, and to find 
their contents accordingly ; thus the upper part of a still they suppose to form 
the fhistum of a sphere ; the middle part, the frustum of a spheroid ; and the 
bottom they take as the segment of a sphere ; but it is more than probable 
that tiiere never was any still made, the parts of which exactly corresponded 
to these figures ; otmsequently this method of ganging is subject to considerable 
inaocuracy. We have no hesitatiim in saying that the same method we have 
adopted in gauging coppers may be equally well applied in gauging stills. Still 
heads are also divided by the same writers into various mathematical figures, 
namely, the upper and lower parts are considered to form spherical frustums, 
and the middle part is taken as the middle frustum of a spheroid ; but we 
object to this method of division on the same g^round as we do to that of the 
stilL The content of a still head, at every inch of its perpendicular depth, is 
never wanted, but merely the content of the whole head ; hence we are of 
opinion that a more accurate and practical rule cannot be devised than that 
which we have given." ( Vide Coppers, ««0^.) The example and directions 
which immediately follow are founded on tiie Board's Instructions ; but it is 
understood that in practice stills are usually gaugred by filling them with 
water, and measuring the water either as it is put in or drawn out, and the 
quantity at every inch, &c., marked as the work proceeds. 

* XXAMPLX. 

(1 .) Let the annexed figure represent ,y^<~n — ! \ 

the section of a still to be gauged. J j 3 1 f — i 

C being the body of the still, and 1, 2, ^ 1 ! '^ \ 

8, 4, 6, 6, and 7 the differoit portions Tf|'..5 7 1 \ 

of the head. ^- / jW , W 

Take the true distance from the vV""^ ^ ^^\ 

centre of the crown A to the centre of FA-v -' --^Cr 

the top of the globular part B, and the ik A / 

internal depth A B wUl be obtained. '^T^^^II^^^ ■«;;;^^»^^l 

From each side where the globular *' /^ 

part commences extend a line F G as a diameter, and measure the distance 
C A, which taken from A B, leaves B C the altitude of the globular part 
D E G F. Quarter the still at the bottom H I, and also at the altitude F G, by 
finding the inscribed square in each case as before directed with respect to a 
circular vessel (p. 142) ; then, in order to draw four chalk Unes up the sides of 
the stiU, so that it may be every where truly quartered, proceed thus :— S^ck 
about an inch of lighted candle on A the centre of the crown, and let the still 
be darkened at the top ; then a line being extended from F to H, will form a 
shadow on the side of the still, which trace with a piece of chalk. Proceed in 
the same way for the other three lines. Take cross diameters in the middle 

O 
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when in the fonn of a round copper, must be measured by 
equidistant ordinates or cross diameters, according to 
the rules for gauging distillery vats. The upper part of the 
body, or lower part of the head when globular, must be 



of every four, six, eight, or ten inches, according as the body of the still 
differs more or less ttom. a cylindrical form, and find their respective areas, 
which, multiplied by their corresponding depths, will give their contents as 
cylinders, the sum of which added to the content of the globular part D £ G F, 
and the quantity of liquor to cover the crown, will give the content of the body 
of the still D £ K J D. (See p. 143.) 

Every part above the body of the still as high as the steam can ascend, and 
until a declination takes place, is considered part of the head, and gauged 
accordingly. The dimensions of the several sections must be taken externally, 
and an allowance made for the thickness of the metal, when the head is not 
sufficiently large to admit of their being taken internally ; and in either case 
the contents of tiie several sections must be ascertained by the rules laid 
down by mathematicians for finding the contents of solids or sections 
thereof, of the same form as the sections of the head of the still. 

Let the following represent the dimensions of the head and body of the still. 

Mr. A. B.'s Wash Still, gauged October 11, 1851, by C. D., £. F., and G. H. 



• 

1 


Gross 
diameters. 


• 


Incumbrance, 


Gross 


Net 


Content 
in 


s 






9i a 






Area. 


Area. 


gaUons. 




1 


2 


Q 


Depths. 


Area. 








16-0-f 


30-7 
1041 


30-7 
1041 


30-7 ] 
104-1 j 


160 


•0113 


Globular. 




266-4710 




. 






/ 


00-5 


•0113 


\ / 


32-4794 


16-2397 


08-6 


107-8 


106-4 


1071 1 


030 
040 
01-0 


•4743 
•0113 
•0286 


j 32-4907 1 


320164 
324794 
32-4621 


96-0492 

129-9176 

32-4621 


10^0 


102-6 


1034 


103-0 


10-0 
064 


•0286 
•0286 


30-0507 


30-0221 
24-1028 


800-2210 
164-2579 


lOH) 


92-6 


92-0 


92-3 j 


00-6 
02-0 
010 


1-3269 
•0286 
•0173 


1 24-1314 1 


22 8046 
24-1028 
24-1141 


13-6827 
48-2066 
24-1141 






Cro 


wn perm 


easure. 




77-0000 




43-6 


Depth. 




Content 


t . . 


1148-6209 



Incumbrances to be deducted : — ^A round spindle or cylinder 42*5 inches, 
diameter 02-0, area •0113 gallon, to be taken from every part of the depth 
except the bottom inch. 

One cross bar, length 107^0 inches, breadth 01*2, depth 03*0, area '4630 
gallon, to be taken from the 26th, 27th, and 28th inches from the crown. 

Two cross bars, each length 90*0 inches, breadth 02*0, depth 00*6, area 
1*2983 grallon, to be deducted from the lower six tenths of the fourth inch 
from the crown. 

Four upright bars, each length 21*0 inches, breadth 02*0, depth 00*6, area 
'0173 gallon, to be deducted from the lower 21 inches. 

AU other incumbrances, such as sweeps, chains, ftc, immersed in the 
liquor, required to cover the crown. 
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measured as the segment of a sphere. The still head must 
be divided into sections, and measured according to the 
solids which they most nearly represent. If there be a drip 

The liead of the still is meacared hi dilTereiit aectioiia, u followi : — 



l$e Section— Jknuttm of a Cone. {See page 1 1 8.) 
Inches. 
Top Diameter . 1S*7 ^ Incumbranoe. Net Content 

Bottom 90*7 > Depth. Area. in Oallone. 

Altitade .... 890 ) 890 -0118 86*7880 

Imrambranoe — ^A Spindle (or Cylinder), the whole Altitade, 
diameter 02*0 inches, area -0118 gallon. 

2nd SeeUon—A Cylinder, {Seepage 108.) 

Circumference . 87*0 \ 

Diameter .... 11-7 > Inches .... 8*5894 

AlUtade .... 22*0 ) 

Zrd Section— A Cylinder. {See page 105.) 

CSrcnmference . 57*0 \ 

Diameter .... 18*1 > Inches .... 20*4188 

Altitade .... 22*0 ) 

4th Section — Fruetwn of a Sphere. {See pt^^e 126.) 

Top Diameter . 10*0 j 

Bottom do 18*1 [inches .... 4*8828 

Altitude .... 07*0 ) 

5th Section — D^tutum of a Sphere, {See page 12S.) 

Top Diameter . 18*1 \ 

Bottom do 04*0 > Inches .... 4*8600 

Altitade .... 08*0 ) 

6^;^ Section^-A Cylinder, {See page 105.) 

Circamference . . 12*8 j 

Diameter .... 04*0 > Inches .... 1*0872 

Altitade .... 24*0 ) 

7th Section — A Cylinder, {Seepage 105.) 

Circamference . 31*6 \ 

Diameter .... 10*0 > Inches .... 10*1952 

Altitude . . . . 36-0 ) 

IHiole content of head 106*7059 

Head 106*7059+Body 1148*6209 = 1255*3268 Content of StiU. 

The method of inching that part of the body of the still below the globular 
part is the same as that already described for inching a distillery vat or wash 
back (p. 141). But to ascertain the quantity at every inch of the globular 
part, the square of half the diameter of the sphere corresponding to it must 
be found, and it may then be inched as the segment of a sphere. See the 
example corresponding to the globular part of the present still in p. 124, from 
which it will be seen that the content of such globular part is 256*4710 
gallons, as stated in the above dimension table. ^ 
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or crown, the content may be ascertained by pouring in 
water from a known measure. And after deducting the 



The method of tabulating the stUl is the same as in other cases. 



Commencing thus :- 
Full . . . 



2 



1148*6209 
3-6737 

1144-9472 
5*6894 

1139*2578 



And ending thus : — 

43 89*05705 

•^ of 9th area . 12*05705 



43*5 . 



77*0000 



To coTer the Crown 7 7 



The table of the still is entered in the table-book as follows : 
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29 
80 
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572 
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482 
462 
422 
392 
362 
332 
805 
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Area 

of a 

Tenth. 


• 
«D 
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36 
36 
87 
38 
89 
40 
41 

42 
43 

43-5 
rn ... 
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257 
233 
209 
186 
161 
137 

113 
89 

77 
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of a 
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•367 


2-460 


T*o3-002 


2-410 


2-637 


3-002 


•568 


2-811 


•768 


2-988 


•966 


tV247 
T03-201 


^2-410 
"^2-280 


1-160 


3-201 


1-362 


T^2-280 
^2410 


A3-201 
T*ti3 247 


1-542 


2-410 

^2-410 
■?if2-411 


1'730 


8-247 


1-916 


^„-3-002 


2-100 


.A^-247 
^8-246 


2-411 


2-281 


p the CroM 



Stills in which gauges are taken, have usually a cylindrical tube fixed in the 
breast thereof, and elevated some inches abore the top of the globular part, 
where the table commences ; in such cases, instead of the table beginning at 
Aill, as in the preceding example, it must begin at the number of inches the 
top of the tube is higher than the top of the globular part, in the manner 
similar to that pointed out with respect to the curb or cover of the elliptioal 
vessel. But where no such tube is fixed in the breast of the still, 
the gauges must be taken from the lower part of the man-hole, 
which is generally some inches below the top of the globular part, and the 
table commences at the quantity the still is capable of containing, as high as 
the lower part of such man-hole. 
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incumbrances, if any, the several contents are added together 
for the entire content of the still. 



XIII. COPPERS.* 

A Copper is a vessel used for heating liquids in Breweries, 
Distilleries, &c. It is frequently in the form of a regular 
solid, and can then be measured by the proper rule in the 
foregoing sections. Sometimes, however, coppers bulge out 

Example, — ^Where the gauges are to be taken through a tube, the top of 
which Lb two inches above the top of the globular part of the stilL 

Dry inches. Gallons. 

Full . . 2 . 1149 

3 . . 1145 
&c. 
Example. — ^Where the gauges are to be taken fh>m the lower part of the 
man-hole, flye inches below the top of the globular part of the still. 

Dry inches. ~ Gallons. 

FuU to the bottom of the man-hole . . . 1110 

1 . 1097 

2 . . 1081 

&c. 

It sometimes happens that a stUl is too small to admit of a person getting 
inside of it to take the internal dimensions ; in which case, the most eligible 
method of ascertaining the content of the body, is by filling it with water firom 
a known measure. The content of the head may be ascertained by the method 
already described for ascertaining the content of that part of the still. 

To find how much the still will contain at every dry inch from the gauging 
or dipping place, proceed as follows : — After having filled it with water to such 
dipping place, in the manner described, draw off the water into a known mea- 
sure, until the surface of the water remaining in the still be one inch frt>m 
the dipping place ; deduct the quantity drawn off from the full content of the 
body of the still, and the remainder wUl be the content of the body of the still 
at one inch dry. Proceed in like manner to find the content at every dry 
inch, until the crown only remains covered ; deduct the whole quantity drawn 
off from the whole content of the body of the still, and the remainder will be 
the quantity required to cover the crown. 

The particulars of the content of the stiU, and a table of its capacity at every 
inch of its depth from the dipping place, may be entered in the table-book in a 
manner similar to that already described with regard to the still ; the capacity 
of which was ascertained from its dimensions. 

* The comprehensive rule in the text (No. I.) is stated in J^esbiVs Gauger 
to be deduced from the method of equidistant ordinates, and it is in effect an 
extension of the excellent rule for frustums given in p. 108. It is introduced 
in this place as being more particularly adapted to coppers ; but it is equally 
applicable to stills, still-heads, wash-backs, and other curved vessels used 
by distillers, brewers, &c. And by obtaining mean diameters or sides of the 
different sections, it can be used for elliptical and rectangular, as well as 
for circular vessels. 

02 
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irregularly, and have convex or concave bottoms, techni- 
cally called " rising" or " falling crowns." In many cases 
there is, likewise, a metal or wooden hoop round the mouth 
of the copper, and rising several inches above it, called a 
" curb." 

I. To find the content of a circular copper with curved 
ndeSy by meant of any odd numbers of equidistant cross diame- 
/«r«.*-^Find the areas of the different diameters, and to the 
sum of the extreme areas add twice the sum of all the odd 

^XXAKFLXS APFLZCABLB TO BTTUB I. v - 

(1.) SupiKMea copper to be divided into four sec ^^^^S^tL 

tiens; the diameter A B being 57, C D 72, E F 80, G^HC^H^bl 
G H 76, K L 65, depth 48 ; -what is its content in £^H[. j ..9Hr 

Sp Table qf (Xreular Areas, ^^Hf''^ 'Ji^r 

Extreme dia./AB57 9-2030 l^K^:|iK 

meters. . \ K L 65 11-9676 ^ ' ** 

Odd diameter £ F 80 = 18-1284 x 2 = 86*2568 
w«. HJa««*«r./ C D 72 = 14-6840 x 4 = 58-7860 
Even diameters | qh 76 = 16-3609 x 4 = 65-4436 

181-6070 
Depth48vlS( = 4, No. of sections X 8) = 4 



726*4280 gallons. 

"When only five diameters are taken, as in this case, the measurement is in 
effect the same as that recommended for casks, in p. 117. 

When the vessel is very deep, and its sides much curved, a greater num- 
ber of equidistant diameters must be taken, as in the following example : — 

(2.) Suppose a copper to be divided into 6 sections, measuring as follows : 
— ^Extreme diameters, bottom 124, top 144. Odd diameters 161 and 166. 
Even diameters 146, 164, 157. Depth 120 inches; required the content in 
gallons? 

By Table of Circular Areae. 
124 43-5536 



Extremes 



144 58-7361 



^d- • -^mlJ^M^ ^"-^"3x2 = 802-9546 

146 = 60-3790 
Even . . { 164 = 761848 ) 206*3838 x 4 = 825*5352 
157 = 69-8200 



1230*7795 
X (120 -f- 6 =) common distance 20 



8) 24615-5900 



Content in gallons 8205*1966 
If the vessel be very irregular, it must be measured by the rules for equi- 
distant ordinates (pp. 92, 138). 
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axeaBf and four times the Bum of all the even areas ; multiply 
the total by the common distance between the diameters, and 
divide the product by 3 ; or multiply by the whole depth, 
and divide by three times the number of sections into which 
the vessel is divided ; the quotient, in either case, is the 
content. 

II. To gauge a copper with a rising crown,* — From the 
area corresponding to the diameter at the top of the crown 
subtract 1} of the area corresponding to the height of the 
crown ; multiply the remainder by half the height of the 
crown j the product will show the quantity required to cover 

* KX.AMP1:K APPI.ICABLB TO &ULX H. 

(S.) Let the annexed figure A B C D represent ft copper 
irith a rising crown, Oie diameter at the top of the restel, 
A B, being 80 inches, and at the top of the orowH, « x, 
68*2 ; and at the base, C D, 54. Mean diameters, taken at 
4 inches deep, 81*3; IS inches deep, 82*4; 28 inches 
deep, 82*8 ; 83 inches deep, 82*2 ; 42 inches deep, 76*4 ; 
49 inches deep, 72*7; 54*0 inches deep, 68*8; at 67*8 
inches deep, (being the depth of the copper to (he top 
of the crown,) 63*2 ; and the height of the erown 7*2 
inches. What is the content? 

The content of that part of the copper whi<di is above the crown, ealeolated 
by the Table of Circular Areas as directed in p. 150, is 1026*425 gals. Then 
to fiiid the quantity of liquor to cover the crown. 

Tab. area for diameter z x 68*2 .... 11*3180 
Do. for height of crown 7*2 =*1468 > ^ 




^ of ditto . . s:*0489 



11*1182 
X half height of erown 8*6 



Liquor to cover the crown 40*02552 gals. 
Then 1026*425+40*02552 = 1066*45052 gals., total content of copper. 

Another mode of ascertaining the quantity of liquor to cover the crown is 
to find the content of G D, a; a;, as a frustum, as explained in p. 112, and of 
the arched part underneath the copper C D, as a spherical segment, as in 
p. 124 ; the difference of these contents is the quantity of liquor required. Or, 
if the altitude of the frustum be small, it may be reduced to a cylinder by 
finding its mean diameter, and the content found as in p. 104. But a more 
convenient and satisfactory way of proceeding is to pour into the copper as 
much water as will just cover the crown, and then draw off the water into a 
vessel of a known measure. The foregoing dimensions are from NeabiVt 
Gauging J in which it is stated, that the quantity found by admeasurement 
was 39 gallons ; being -^^ of a gallon less than by calculating the crown as a 
spherical hiistum, and 1 graUon less than by the rule in the text. 

To take the dimensions of a copper of this description, lay a straight pole 
or rod diametrically across the top of the copper, or, where that cannot conve- 
niently be done, extend a small cord across it ; then along this rod or cord 
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the crown. The other part of the vessel may be measured 
and tabulated according to the rules already given. 

III. To gauge a copper with a faUing crowru^ — Find the 
content of the crown separately ; the rest of the vessel may be 
measured and tabulated according to the rules already given. 

moTe a line famished with a plummet until the head hangs directly over the 
centre of the crown ; the length of the plummet line wUl be the depth of the 
copper in the middle. Slide the plumb line along the rod above, till the ball 
touches the lowest part of the bottom of the copper ; the distance the line 
has been shifted on the rod above is half the diameter of the rising crown, 
and the difference of the two perpendiculars is the altitude of the segment or 
height of the crown. Set off from the lowest part of the copper all round, a 
distance corresponding with the rise of the crown, and this will be the part 
for commencing to take cross diameters for measuring that part of the copper 
which is above the crown. Quarter the vessel from the top, and strike lines 
up the sides, and take cross diameters, as directed in p. 142. 

* ZXAXPLE APPLICABLE TO BTTLE HI. 

(4.) Let the annexed figure represent a copper with a 
falling crown, the diameter at the top, A B, being 108*9, 
and at the top of the crown CD, 76*8 ; the mean diame- 
ters, taken at 5 inches from the mouth, 112*1; at 15 
inches, 109*9; at 25 inches, 103*3; at 35 inches, 99*8; 
at 45 inches, 93*9; and at 54*3 inches, 81*3 ; the entire 
depth of the vessel being 68*7, and the depth of the crown 
10 inches. 

The contents of the different sections may be found by 
multipljring the respective areas by the length of the sections, as in p. 148. 
And the content of the crown may be found by the rule for spherical segmenta 
in p. 122, thus : 

112*1 = 35-5952 X 10 = 355*952 

109*9 = 34*2118 X 10 = 342*118 

103*3 = 30*2260 X 10 = 302*260 

99*8 = 28*2125 X 10 = 282*125 

93-9 = 24*9753 X 10 = 249*758 

81*3 = 18*7224 x 8*7= 162*884 

1695*092 

(38*4«X3) +10«=4523*68xl0 = 45236*84-529*554 = 85*424 




Total content in gallons 1780-516 
The most convenient and satisfactory mode of finding the content of the 
crown, however, is by actual admeasurement. 

To find the dimensions of a vessel of this description, lay a straight rod 
diametrically across the copper, and by the help of a plumb line find the per- 
pendicular depth of the copper in the middle, and also at the sides, where the 
body of the copper and its crown are united ; the difference of the perpendicu- 
lars will give the height of the crown, and the distance between the extreme 
perpendiculars will g^ve the base of the crown. The vessel must be quartered 
from the top, and the cross diameters taken at proper intervals, the last sec- 
tion extending to the part where the crown is joined to the body (p. 142). 
When the concavity, formed by the falling crown, is very inconsiderable, it is 
usual to take a mean depth on the base, half way between the centre and 
side, and to take cross diameters at stated depths, disregarding the crown 
altogether. 



CHAP. IV.J CASKS. 153 

I V. To find Ike content of a copper toiih a curb, ♦ — Find the 
content of the curb separately ; the rest of the vessel may be 
measured and tabulated according to the rules already given. 



XIV. CASKS. 

Ciuks are close circular vessels, bulging out in the middle 
and tapering towards the ends, which are flattened. They 
are of no exact geometrical form, and vary considerably in 
their different proportions. They have usually been divided 
into four different varieiiesi or classes, corresponding with 

* The dimeiiBions of a copper with a curb are taken, and the calculation made, 
as in the preceding examples, with this difference only, that the first pair of 
cross diameters are made in the middle of the curb, if the depth be an integral 
Bomber of inches. If, however, the depth of the curb consists of inches and 
tenths, the tenths must be considered as belonging to the second dlTision, and 
must be measured as part of the perpendicular height ; consequentiy the odd 
tenths that may be in the whole depth of the copper wiU fall at the bottom, as 
they always should when the tabulation is intended for dry inches. (See JTe^Wt 
Oattffingt 147.) 

t AU casks of whateyer constmction have nsnally been taken to oonstitttte 
one of these varieties, and gauged accordingly. Thus, when a cask has been 
fbimd to be much bent, or arching between the middle (or bung diameter) 
and the ends (or head diameters), it has been considered to be the middle frus- 
tum of a apheroidj or of the first variety. When the curvature between the 
middle and ends was found less arched or bent, the cask was considered to 
be the middle frustum of a parabolic spindle^ or of the second variety. When 
the curve or arch between the middle and ends was very small, the cask was 
considered to constitute the lower frustums of two eqaal paraboloids^ or to be of 
the third variety. And when there was no curvature at all between the middle 
and ends, the cask was considered to form the lower frustums of two equal 
eoneSf or to be of the fourth variety. It is, however, now generally admitted, 
that casks are seldom, if ever, found so much 
eurved as the frnstum of a spheroid, or so E 

Straight as two frustums of a cone ; and Mos8 "^^^^^^^kP 

considers that there is never found so sharp an 4^ \ ^^^ 

angle or ridge in the middle of any cask as there q^ i A^ 

would be if it was formed of two frustums of yy j Jf 

a parabolic conoid. It is indeed evident, from ^^^^^ J ..t^^ ^ 

an inspection of the figure, that the principal B ^^^fe*^^^ ^ 

dimensions of any cask (as the head and bung ^ 

diameters and length AB, CD, £F, and OH), 

may be exactly the same as those of another, yet, by reason of the curva- 
ture of the staves, the contents of the casks may differ from each other by a 
very large quantity. Besides the varieties mentioned in the text, others have 
been from time to time suggrested; The variety ascribed to Ih\ Mutton was 
made up of two of the others, the middle third being taken as of the second 
variety, and an equal portion on each end being of a conical form. Dr. 
Tounp recommended a form lying between the second variety and Dr. 
' Button's. Kentish sug^sts a combination of the spheroidal and conical 
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the ciown. The other part of the vessel may be iv 
and tabulated according to the rules already given, ^, 

III. To gauge a topper wiih a /ailing crown,*, i . 
content of the crovn separately ; the rest of the '• ..^ > f 
measured and tabulated according to the ruler £ f ^ 

— — I V - 
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No. 4B, called the "Table of a diagonal line for Cask Baugmg." 
of Ihia table a common cask may bo ganged with ■ eupente 
^kin^ stick ; for the length of the diagonal being taken li 

raand. Nearly the same result would be produced by the pen, as follovs : — 
To the sqnare of half the length of the cask add the square of half the snm 
of the diameters, to |3:et the square of the diagonal \ this multiplied by i(a 
iqusre root, and divided by 444), gives the content.lt is, howerer, obrious, 
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measure ; the great desideratum has therefore always been 
to find the content without this middle diameter. 




bting and head rods. When these are not at hand 
Kentish recommends the following method to be 
adopted : — Procure a straight piece of deal, about | of 
an inch square and 6 feet long, for a measuring rod, 
and with a camel's hair pencil and Indian ink, divide it 
into inches and tilths, [the Brannan's rule will of 
course answer as well, or better]. Then take another 
piece of deal A B, an inch square, and about 4 feet long ; 
and near the end A cut a notch ; and 2 inches firom 
•uch notch at 5 make a mark. Then diyide the distance 
from b to the end B into inches and tenths. Also pro- 
cure two pieces of string each with loops at one end, and heavy plummets of 
lead at the other, and suspend one of them to the rod, A B, at the place 
where it is notched. Before tying the loop, on one of the strings slip on 
three pieces of cork, «, v, a, about | of an inch thick and ^ of an inch 
square. Then, to take the dimensions of a standing cask : — With a pair of 
compasses, or a piece of string and chalk, by prob. 3 in p. 74, strike a lina 
across the middle of the head of the cask ; lay the rod A B over this line, 
so that the plumb line depending from the notched end may touch the bulge 
of the cask. Then slip the other plummet along to c, till it touches the 
cask in like manner. The number now cut by e will be the internal bung 
diameter C, the distance of two inches between the notch and b being an 
allowance for twice the thickness of the staves. With the measuring rod 
take the distance from y (the under side of the rod AB), to the ground/. 
Also the distance from o (the upper side of the rod), to n, the head of the 
barrel. Then y/, minus twice o n, will be the internal length of the cask ; 
the thickness of the square rod, A B, being supposed equal to the thickness 
of the head of the cask, which is generally one inch. The oblique line 
under the rod A B, measured from the inside of the chimb to the outer- 
most doped edge of the opposite stave, will be the internal head dia- 
meter ; or twice the distance at e may be deducted from the bung. To 
take the middle diameter D, slip the top cork up to « till the distance 
y is equal to o n. The length of the cask being known, slip the second cork 
down to V, the distance e v being \ of the length; in the same TOMni^i»y 
adjust the cork 2, if necessary. Then add together the distances t? v, 2, and 
subtract their sum from the bung diameter, or deduct twice the distance vv; 
if the curve of the cask be uniform, the remainder will be the middle H^a- 
meter D. In the same way might a diameter be taken between D and C. 
If only three dimensions be taken, the corks may be dispensed with. 

SymonSf Moss, and others have given the foUowing directions for flnd i»^g 
the middle diameter of a cask internally : — Get a ring 
to fit your gauging rod so as to slide up and down at 
pleasure ; file a small notch in the inside of the ring for 
a plumb line to move up and down ; measure the diago- 
nal AH, which suppose 37*7 inches; then fix the ring 
and plumb line on the gauging rod at o, equal to half 
the diagonal, viz. 18' 8. Put the rod again into the 
cask, and when the plummet touches the bottom 
take out the rod, holding the thread close to it, so that it may retain its 
position. Measure the perpendicular distance from to the bottom of the 
vessel, which suppose =17*1 ; this reserve. Then, from half the bung 
diameter subtract one fourth part of the difference between the head and 
bung diameters ; the remainder subtract from the reserved number ; add 
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In the practice of the Revenue, only three dimensions are 
taken ; and all casks are considered as of the first variety^ or 

double the remainder to the head diameter, and the eum will be the middle 
diameter required, yiz. SO'2. The middle diameter of a cask may also be 
obtained by boring a hole, and inserting a measuring rod ; or by measuring the 
circumference at one fourth of the length, and allowing for the thickness of 
the stayes ; or if the end of the vessel be out, the diameter may be taken 
internally. 

For taking the tUmenaions of a lying ea$k, a common 
pair of callipers may be made by any carpenter, some- 
thing like two carpenter's squares sliding together (see 
p. 160.) Or it may be done by laying the cask horizon- 
tally on the ground, and placing a straight rod across 
it, and two others at right angles at each end, and then 
measuring the length, head, bung, and middle in the 
same manner as if it was standing, or as nearly as the circumstances will 
admit of, as shown in the diagram. 

The general rule referred to in the text for finding the content of a cask by 
means of a middle diameter may be expressed as follows : — ^Add together the 
area of the head, the area of the bung, and four times the area of the middle 
diameter, and multiply the sum by one-sixth of the length : or add together 
the square of the head, the square of the bung, and the square of twice the 
middle (or the square of their sum, if they vary) ; multiply the total by the 
length and by one-sixth of the proper circular factor ; the product in either 
case is the content. (See p. 114). Thus : — 

(1.) Suppose the length of a cask be 40 inches, its bung diameter 32, its 
head diameter 24, and its middle diameter (p. 156), 
30*2 inches, what is the content? 

(32« -f24« + 60-4«) X 40 X -0004721 = 99-106 gallons. 
Or, By the Table of Circular Areas. 
Middle diameter 80*2=2-5834x4 = 10-3336 

Bung diameter 32 2'9003 

Head diameter 24 . . , . • 1*6315 



^ism 



46 onD 



14-8656 X 40 -i-6«s 99*104 gals. 
jBy the Sliding BuUu 
24 J ( 10- 

40onC::{32 }onD:<19*3'J onC 

60-4 t ( 68*9 1 99*1 content 



)*9l 
>*3) 
J*9 j 



This result proves the cask to be of a spheroidal form« of which the middle 
diameter may at any time be found, by adding the square of the head diameter 
to three times the square of the bung diameter, and \ of the amount will be 
the square of the middle diameter required. Should the middle diameter, 
found by admeasurement, be less than the diameter found by this Bule, the 
cask is less than a spheroid. See another example in p. 119. 

(2.) If the foregoing cask had been measured in the usual way for the 
head, bung, and length — ^the dimensions being as before — and the circum- 
ference in the middle had been found by measuring the cask externally (and 
allowing 6 inches for the thickness of the wood), to be 95 ; required its 
content! 

24 by Table of Circular Areas . ... 1*6315 

82 ditto 2*9005 

95 by Table of Circumferences, 2*5901 x 4 10*3604 



14*8924x40-^6=99-28 

P 
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spheroidal form, an allowance or deduction being made in 
the length, so as to reduce the particular kind of cask to be 
measured to a spheroid as nearly as possible.* This neces- 
sarily leaves much to the judgment and experience of the 
gauger, and the practical officers usually consider that th« 
requisite knowledge in this respect is to be acquired only by 
verbal instruction and observation. The Commissioners of 



If the head and bung had been taken by circumferences, the areas might aU 
be taken from the same Table ; or if the circumferences respectively were 
divided by 3*1416, this would give the diameters, and then the areas might all 
be taken from the Table of Circular Areas. 

Various rules have been given for finding a middle diameter without actual 
admeasurement. Amongst others, Todd gives the following : — " To the sum 
of the bung and head diameters add half the difference, the aggregate will be 
equal to twice the middle." Thus in the foregoing example, 24 + 32 +4(= 32 — 
.24 -^ 2) = 60 -^ 2 = 30, the middle diameter. But it is evident that those calculations 
can only apply to casks of one particular variety, and can never be of any great 
practical use (see p. 163). Nothing less than a properly ascertained middle 
diameter can be relied upon for all cases ; but with this dimension, as Todd 
observes, the art of cask-gauging might be considered as reduced to the 
certainty of a science. 

* The difficulty of obtaining a middle diameter, and of determining to 
what variety any particular cask belongs, has probably led to the practice 
referred to in the text, which, although not a very artistic mode of pro. 
oeeding, is found to work better in the hands of an experienced gauger 
than might be expected. It is in fact a practical mode of bringing all casks 
to one standard by increasing or diminishing the length, and thus, as it were, 
producing a corresponding diminution or increase in the curvature. The 
rules in the text for taking the dimensions of casks and finding the contents, 
are founded on ofilcial directions issued for the guidance of the revenue 
officers at the ports. For the purpose of taking the dimensions, the officers 
are furnished with four instruments, viz., a pair of long callipers, a pair of 
eros8.4»tllipers, a bung*rod, and a head-rod, tiie use of which, respectively, 
will appear as the work proceeds. When there are a number of casks to be 
gauged upon the same attendance of the officer, they are required to be placed 
(particularly on the quays) in regular rows, with the bimg-holes uppermost, and 
each cask exactly level and upright, and at such a distance f^om each other 
as to allow room for the play of the cross-callipers, and to admit the officer tp 
pass freely between them. It must also be ascertained whether the bung-hole 
be in the middle of each cask, and that the bung stave, and the stave opposite 
to the bung-hole, are both regular and even within, and whether the heads of 
the cask are equal and truly circular. The order in which the dimensions 
are taken is not of much importance; but the usual practice is to find, 
1st, the cross bung diameter ; 2nd, the back head diameter ; 3rd, the 
perpendicular bung diameter and wet inches ; 4th, the length ; and 5th, the 
cross diameters of the front head. A mean of each dimension is obtained 
(when more than one are taken) and chalked on the f^ont part of each 
cask, from which the particulars are afterwards transferred to the officer's 
boo^ and the content and ullage of the casks are calculated ft'om such dimen- 
sions. Each cask should be turned at least half over, and examined ; and 
each tier cross and baok>headed before the dimensions are taken. 



CHAP. IV.] OASK«. 159 

CoBtoms hare, indeed, furnished their ofhcen with tables of 
allowances for casks of different forms, and imported from 
different countries ; * but these are obviously intended to serve 
as general hints or suggestions only, and must be modified 
according to the actual and ever-varying forms of the casks 
coming under the officer's inspection. 

To find the head dtameter.-^Tlace the lower edge of the 
crooked brass, which is on the end of the head rod, within 
the chimb of the cask close to the head, then move the 
slider till the brass index intersects the middle of the 
opposite chimb, about two-thirds up the chimb. This will 
give the internal head diameter of the cask on the lower line 
of the stock, directly opposite to the index on the slider. 

To find the bung diameter A ^"^Lhy the cross caMipers over 

' - -ri _ I ril 

* See Table 49, in the Appendix. 

t If thr caBk appean fairly made, tiM me«ii of tiie horlMOtal and perpon- 
dicttlar may be taken for the bung diameter. Should two or three of the 
staves at the top or bottom of the cask appear flattened, and the rest of the 
cask cjrenlar, add to the perpendieular found afl many tenths of an inch as 
the staves are considered to be depressed, and then take the mean for a bung 
diameter. If, on the contrary, two or three of the staves appear forced up so 
as to make what is termed a " cocked bang,** or if the rod has little play at 
the bottom of the cask, deduct from the perpendicular found as many tenths 
<rf an inch as the case may seem to require befbre taking the mean for the 
bong. The bung diameter is taken both on the cross and dip, as if the stavM 
of the cask were one ineh thick, and this thickness must be deducted tram 
the aetual dimensions ; but in order to ascertain whether this is the real 
thickness of a cask of irregular formation (soefa as mm puncheons, brandy 
puncheons, madeira pip«s, and other large sized casks), it is necessary to hom 
oeoaaionaUy in the centre of the stave, at about one third distance from tha 
hMd to the bung, and also the head in the piece next the centre, ascertaining 
the tfaiekness with the wood gatige or graduated brass prepared fbr the 
purpose ; and should the stave be found to be more or less than an inoh thlpk, 
the mean differ^ce of the actual thickness must be added to or deducted 
fhM& the dlmensioins found ; as in the following Examples : — 

(3.) The staves of a rum puncheon on boring average eight-tenths of aa 
inch. There is then too little upon the cross by two-tenths each stave, vis. 
*4, and upon the perpendicular *3, wherefore *4 + '3=s*6-^2=:'8, the mean to 
be added to the bung diameter, which was found according to the customary 
allowance of an inch for the thicknese of the stave to be 82'1 ; wherefore 
32*1 + '3 = 32*4, the true bung diameter of the vessel. 

(4.) The staves of a madeira pipe average twelve-tenths thick. There is 
then too much upon the cross by *4 of an inoh, and upon the perpendicnlar ol 
*2; wherefore '4+ -2 = '6-^2= *3, the mean to be deducted from the bung, 
which was found to be 28*7; therefore i8*7 — *8=28*4, the bong diameter td 
be charged. 

Great care and precision are requisite in taking the bung diameter, it being 
double the value of the head ; and hence fraud is not trnfrequently sMempted 
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the bung-hole of the cask with their legs downward^ and 
contract them until they touch the bulge of the cask on each 
side, when the external bung diameter will be shown on the 
stock of the callipers. Take two other horizontal diameters 
in other parts of the centre, and chalk the mean or average, 
as the cross, on the side of the bung, after deducting the 
thickness of the staves. With the bung rod examine the 
bottom and sides to ascertain if there are any irregularities 
in the staves or form, and make on addition or allowance 
accordingly ; and deduct the thickness of the staves from the 
actual dimensions.* 

To take the len^tk.f — Lay the lan^ callipers over the bung- 
hole of the cask perfectly level, with the legs downwards, then 
contract them until their ends come in contact with the 
heads of the cask ; first allowing the outer limb to touch the 
back head, and then bringing the inner one gently up to the 
front head, taking care not to press the rule. The length of 
the cask will then be shown on the stock, as the long callipers 

to prerent the tme dimoisioiiB being- taken, whiob it i» neoeaeaiy for the 
officer to g^ard against. 

■ * If the content of the cask is to be ealcnlated aocorcting to the mle for 
the first variety, or middle frustnm of a spheroid, which is the practice, as 
well in the excise as in the customs, a proper allowance or deduction must be 
made on the length so as to reduce the cask to the first variety. A table of 
the allowances, which it is usually necessary to make on the different kinds 
of casks, BO as to reduce them to » spheroidal form, will be found in the 
Appendix, No. 49 ; but, for the reason already stated, this table can only be 
lue^ to assist the officer's judgment, and must not be considered as official or 
permanent. Casks imported from different countries vary much in their form 
and construction, and it is therefore necessary to vary these allowances, 
and deductions accordingly. An allowance in or addition to the thickness of 
the head, as shown on the rule, must also be made, should it be found to 
exceed or be less thaa two inches. 

•f BXAXPUI. 

(5.) Let the annexed figure represent a port pipe with the long callipers 
in the act of taking the length of the cask over 
the bimg-hole, and siq>pose three lengths to be 
taken, namely, 49*2, 48'8, 48*7,. and their sum 
-r 3 = 48*9 mean. Suppose it be oonsiderad 
necessary to add for the heads( = 2*0 — 1*6) = 0*4* 
Then 48*9+0*4=49*8. And suppose it be neces. 
aary to deduct for the variety 0*6. Then 
49*3 — 0*6=48*7, the true length as charged. 

In practice, these calculations, being very simple, are made mentally, which 
llMsilitates the operation. 
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throw off two inches for the supposed thickness of the two 
heads. Take two other lengths, one on each side of the 
bung, so that the three lengths thus taken may be at equal 
distances from each other ; divide the sum of these lengths 
by three for the mean length of the cask. 

To find the wet inches* — Bring the lower end of the brass 
on the bun^ rod to the actual bung charged^ if it be lowered, 
and after wiping the rule, redip it into the cask, taking care 
to hold the brass firm against the rule, that it may not be 
forced up, and the true wet will be shown upon the rod# 
If the bung be raised, there must be added to the wet inches 
shown as many tenths as it is raised. 

To east the content, f — Set the brass at the end of the 
sliding piece of the head rod, to the head diameter on the 
lower line of the rule ; then look for the bung diameter on 
the same line, and observe wliat number it cuts on the middle 
line of the slider ; find the same number on the lower line 
of the slider, and immediately under it on the lower line of 
the rule is the mean diameter. Set the brass on the upper 

■' I I I I II I I !■ II I 11 111.. .1 I 

* The wet inches are to he taken as they are actnaUy firand in the cask, without 
re^rd to the cask haying a flat top, or " oocked-up bung," because compressing 
the cask into the true form, supposed to be done by the allowance for the bung 
diameter, would neither raise nor depress the liquor in the body of the cask. If 
the bottom be flattened, there must be added to the wet inches shown upon the 
rod, the same number of tenths which ha^e been added to the bung, as 
forcing the two stayes into a circular form would not depress the liquor, 
although it would allow the bung rod to pass lower down, and consequently 
show a greater bung and wet. Spirits being subject to expansion, more or 
less, according to the different degrees of heat, an allowance is to be made 
upon the wet inches in hot weather firam 4 to ^-tenths, and in modwate 
weather from 2 to 4.tenth8, but nothing in cold weather. Upon wines, an 
allowance is generally made for the swell of the rule, in hot weather, 2-tenths, 
and at other times l-tenth. (See p. 165.) 

t This is in effect the rule for finding the content oi the middle frustum of a 
spheroid by the Sliding Rule. The Head Rule is, in reality, a Sliding Rule ; 
the lower part of the stock is a line of inches and tenths, and part of tiie 
lower line of the slider a variety line, to reduce a spheroidal frustum to an 
equivalent cylinder. The upper part of the stock is the line C, and the upper 
part of the slider is the line D. The operation on these lines will be seen by 
the foUowing example, which is the same as thai gtvem as the middle firustum 
of a spheroid in p. 128. 

aXAXPLS. 

(6.) Let the length, AD, of a cask be 40 inches ; head diameter, £ F:=C D, 
24 ; t>ung diameter, OH, 32 ; required its content! 
Set the brass cock en the slider to 24 on the line of inches on the 

p2 
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end of the slider to the length of the cask on the upper line 
of the rule ; look for the mean diameter on the upper line 



•took, and immediately oyer 82 on the middle or spheroid line of fhe dider is 

5*6. Find 5*6 on the line Just below the spheroid 

line on the slider, and it will be found to cut 29*6 

on the inch line of the stock ;. 5*6 is thus added to 

the head diameter, and makes 29*6 for a mean 

diameter, to be used as the diameter of a cylinder. 

Then set the brass end of the sbdor, which is the 

gauge point for gallons (18*79), to 40, the length, on 

the upper part of the stock, C, and opposite 29*6, 

the mean diameter, on the upper line of the slider, D» 

will be found 99*27 on the stock, C, the content in gallons. Or, in other 

words, 18*79 on D : 40 on C :: 29*6 on D : 99*27 on C» 

Should any of the dimensions be thrown off the rule, use half the dimen- 
sions thrown off, and double the answer. 

The ether modes in which the content of a spheroidal cask can be mea- 
sured, namely, by the pen, the Sliding Rule, Table of Circular Areas, Tables 
of Factors for head and bung^ diameters, or Table of Cireumferenoes, — are 
inserted under the head S^heroidt, &c. in p. 128. 

If it should be desired to calculate the content of a cask, as of any other 
variety than a spheroid, the rules for that purpose will be found under the 
proper heads, namely, 

2nd Variety, middle frustum of a parabolic spindle, p. 182. 

8rd Variety, lower frustum of two parabolic conoids, p. 180. 

4th Variety, lower frustum of two equal cones, p. 118. 

To find the content, according to HtOUm^a Variety^ add into one sum 39 
times the square of the bung diameter, 25 times the square of the head 
diameter^, and 26 times the product of the two diameters ; multiply the total 
by the length and by *000081478. Thus in the foregoing example : [(82* x 
89) + (24*'X 25) + (82 X 24 x 26)] x 40 x *000081478 =98*54 gallons. This by 
the pen is yery laborious, and seldom acted upon ; but the formula by the 
Sliding Rule is much more simple, and in NeubWs Oanging is represented 
■as remarkably easy and expeditions. The head diameter is diyided by the 
bung, and opposite to the quotient in a Table is a gauge point, which being 
used on the lines G and D, gives the content at one operation ; for instance, in the 
above example, 24 + 82 = '75, the gauge point opposite to which in the Table 
is 20*92! then^ 20*02 on D'; 40 on :: 82 on D : 98*5 gals, on C. 
These gauge p<^ts are found by adding to 89, 25 times the square of the 
quotient of the head divided by the bung, and 26 times the same quotient, 
and multiplying the sum by *000081478 ; the product is a factor, the square 
root of the reciprocal or divisor of which is the gauge point in question. 
The formula is expressed as follows, where C is the content and x the factor : 
C=B« L «, « being fbund from H+B : thus, a;=[89+25 (H+B)* + 26 
(H+B)]x '000031478. See Button' » Mmtwration^ Edition 1788, p. 598. 
The idea of these gauge points is said to. have been suggested by Mr. John 
Lowry, of the Hilitary College, Sandhurst, formerly an ofELcer of Excise. (See 
Keith's Metuurationf p. 277.) Mr. WooUgar's rule ft>r finding the content of 
this variety is given in p. 70, and, as applied to the above cask, is as fdUows : — 
24 on A : 82 on B :: 1 on B : 20*93 on X, the gauge point. Then 20*98 
on D : 40 on C :: 82 on D : 93*5 on C, gallons, the content. This is probably 
the easiest mode of computing the content Of casks which has been discovered, 
except Dr. Young's method, which does not appear to have been completed. 
It has the advantage of Dr. Hutton's, in being expressed on the yule itseU; so 



CRAP. IV »] CASKS. 163 

of the slider, and oyer it, on the upper Hne of the rule, is the 
content in gallons. 



as to be lued without reference to a table ; and when it is not on the role, the 
gange points can be easily found from the diagram in p. 70. 

To find the content of a cask, according to Dr, Toung^a rariety, he sncr* 
gested a very simple mode of oi)eration, an explanation of which appeared in 
the Meehanic^ Moffozine, No. 182. Instead of the formula being as in the old 
method, C = L M*-^ 858*036, it was C = L B1'*»»»H»»«»T-^ 858-086 
(1*3533 and 0*6467 together being equal to 2) ; which, although it does not 
admit of arithmetioal application without the aid of logarithms, yet is ex- 
tremely suitable to the principle of the Sliding Rule, on which new lines were 
to be graduated, so that when the head was set opposite to the bung, ib» 
content in gallons would be found opposite to the length, at a single operation. 
But Dr. Toung unfortunately fell into an error which has been common with 
almost aU scientific men who hare not been practical gangers. He speculated 
about the/oTfiM of different casks, instead of attending to the mode tA finding 
the eontent of that form which was unirersally adopted. If he had applied his 
principle to the spheroidal form of casks, it would hare left nothing ftirther 
to be desired by practical men. As it was, I am not aware that his lines were 
ever brought into actual use. Their existence, indeed, was so little known, that 
a Mr. White, not long ago, introduced some lines of a similar description, of 
which he claimed to be the inventor. Mr» White's contriyance had, howerer, 
a novelty in its ap];>lication : there were several diagonal pieces attached to 
the sliding part of the rule, and applicable to the different ranges of heads of 
casks. These diagonals were made to intersect graduations on the stock of 
the rule, applicable to the different ranges of bungs of casks ; so that when the 
head was set against the bung, the line A showed the content opposite to the 
length on the line B at one operation. 

The rule for finding the content of a cask, according to TodePa Variety 
(p. 153), is as follows : — ^To the square of the sum of the bung and head 
diameters add the square of twice their difference ; tiien the aggregate being 
multiplied into the length, and by '00070814 (=one-fourth of the circular 
factor), will give the content \ thus, in the foregoing example :-~ 

56 ( = 24 -f82)« + 16 (=32^24x2)" = 8392. And 8392x40 X "00070814 = 
96*08 gals. 

By fht Sliding Euh. 

87*58(=18-79IMGx2)onD:40onC::{J§}onD:{«^:»J|gg^g^^^^ 

The rule for finding the content, according to Kent»8h*8 Variety (p. 158), is 
to add the square of the head to twice the square of the bungj and multiply 
the sum by the length and by '000919 (=the factor of S3*) ; thus, in the fore- 
going example : — 

24* + 2(82>)=2624. And 2624 x 40 x '00091 9 =96*46 giOlons content. 

By the Sliding Bule, 



=={82}'»"={i|:|) 



33 on D : 40 on C :: {on > on D : < 37*7 > on C 

96'5 content. 

Kentish does not state what proportions of the spheroidal and conical trna- 
turns will produce his factor and gauge point ; but he specially recommends 
the use of the latter, in consequence of its being a whole number, and of easy 
application upon the Sliding Rule. The factor is also convenient for nume- 
rical calculation. 
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To uBage a fyin^ ccuk.^-^Vlace the bang diameter on the 
lower line of the slider (B) to 100 on the lower line of the 

Todd states tliat of 47 casks, 35 were nearer the truth, calculated hy his 
general rule, than hy Dr. Button's, the remaining 12 agreeing better with 
Dr. Button's rule. Kentish states that in 47 out of 50 casks measured, his 
rule came nearer to the truth, and in 3 only Dr. Button's came nearer to it. 
The following taUe shows at one view the content of a cask according to the 
different Tarieties, the dimensions remaining the same as in the foregoing 
example, namely, L 40, B 32, and B 24, proving the impracticability of 
accurately measuring all casks by one general rule, without reducing them 
by allowances or deductions to a particular standard or variety. 

Variety. gallons. 

1st, (p. 128.) 2 (32S) -1-24* X 40 X '0009442 .... 99*103 
and, (p. 132.) [2 (32«)-^24»}— 25-6 [ = (82 — 24=8x2)«-J-10] 

X 40 X '0009442 ........ 98*136 

Srd, (p. 130.) 82>-H24*x40x*0014163 00-64 

4th, (p. 118.) [32« + 24«-f56« ( = 32+24)«]x40-f6x*002832. 89*41 
Button's (p. 162.) [(32»x39) + (24«x26) -f (32x24x26)] x40x 

•000031473 93*54 

Young's (p. 69.) l'4-l- (-5625 x-6)-|-*75 = 2'4875x 38-66624 . . 96*18 
Todd's (p. 163.) (32-1-24)3-1- 16«(= 32 — 24 = 8 x 2)« X 40 x 

•00070814 96*06 

Kentish's(p.l63.) [2 (32S) + 24S] x40x*000919 . . . . 96*46 

For other modes of calculating the different TarietieB, see the pages 
referred to. 

If a middle diameter between the bung and head has Yteen obtained, whieh 
is the correct mode of cask gauging, the content may be found, as in p. 157. 
If the middle diameter of the cask in the abore example had been 30*2 the 
content would be 99*104, being the same as the first Tariety (p. 128), but the 
content, of course, would vary with the middle diameter. 

Another mode of finding the quantity of spirits contained in a cask, 
and which it is understood is practised to some extent by the trade, is by 
weighty as follows : — ^Weigh the cask, and deduct the tare, if known, and It 
not, empty the spirits into a vessel whose tare is known, and then weigh it ; 
or weigh the cask when empty and deduct the tare. Ascertain the indication 
on the hydrometer, and the specific gravity from Table No. 19, and divide the 
weight in poxmds by the 8i)ecific gravity, and the quotient by 10 (the number 
of pounds in a gallon); the last quotient is the content in gallons. 

Thus, taking the foregoing cask and supposing it filled with spirits at 
the hydrometrical indication of 40*8, and weighing 7 cwt. 3 qrs. 10 lbs., after 
deducting the tare of the cask ; what is its c<mtent ? 

878 lbs. ( = 7 cwt. 3 qrs. 10 lbs.) -f* 8869 (tab. sp. grav. of the spirits) — 10 
= 99 gals. Ans. (See pp. 43, 208.) 

In Lang*8 Tables, the contents are given with the weights and specific 
gravities. The specific gravities of spirits of different indications on Sike's 
hydrometer, are shown in Table 19, in the Appendix. 

The contents of the casks in Table No. 49, having been calculated by the 
head rod, may be considered as examples under this rule, and selections from 
it made for practice. 

* When a cask is only partly filled it is said to be on ullage, the vacuity or 
space being called the dry inches, and the depth of liquor or materials the v>et 
inches. The usual mode of casting such ullage is by the head rod (as in tiie 
text), or sliding rule (see p.71) ; and although in most cases these instru- 
ments give only an approximation to the truth, yet this is generally near 
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rule (seg. I7.) ; find the wet inches to the left of the bung 
on the same line (B), under which> on the lower line of the 
rule (Beg« ly.) is a segment to be reserved. Find the seg« 

enough for practical porposea, especially when fhe casks are nearly Ml, as ia 
mofltly the case wifh those on which the duty has to he charged. At the 
ports, the ullages are always calcnlated on the casks when lying, there being 
no segment for standfaig casks marked on the head rod. 

aXAXPLB OV A LTnrO CASK. 

(7.) Find the wet ullage of a lying cade of the following dimensions :— 

Bong S3, wet 26*5, content M'S?. 

82 on C : 100 on Seg. L, :: 26*5 on C : 90*8 on Seg. L. 

Then 00*8 on B : 100 on A :: 99*27 on A : 90*1 on B. nil. 

Or 100 on B : 90*8 on A :: 99*27 on B : 90*1 on A. nil. 

Or, instead of the latter operation, multiply the 
content by the segment, and the product, after pointing 
off two decimals mon than in common multiplication, 
will he the required ullage ; thus ; — 
99*27x90*8 = 90*13. 

The operation is the same by the sUding rule, in which the line Seg. Ly. 
or S. L. is always marked. See the note and example in p. 72. 

The dry uUage wiU be obtained in the same manner, the dry inches being 
used instead of the wet. Therefore should the number of wet Inches foil off 
the rule, And the dry ullage, and subtract it from the wet inches. 

lb find the ullage by numerical ealeulatian is a tedious process ; but for 
ordinary purposes, the following rule will answer : — ^Diyide the wet inches by 
the bung to three places of decimals; and if the quotient exceed *500, add to 
such quotient one-fourth of the excess ; but if it be less than *500 subtract 
one-fourth of the deficiency ; then multiply the whole content of the cask by 
the sum in the first case, or by the remainder in the second, the product wiU 
be the ullage. Thus, in the for^^)ing example, 26*5 -^ 82 =*828, which exceeds 
*500 by *328, one-fourth of which is *082. Then, *828 + *082=*910. And 
99*27 X *910=90*3 ullage. 

This rule is the one in oommcm use by the Excise Officers, although it is 
somewhat less correct in many cases than the ullage lines on the Sliding 
Bule. The following rule is sometimes substituted: — From 5 times the 
product of the content and wet inches, subtract the product of the content 
multiplied by half the bung ; the remainder divided by 4 times the bung will 
giro the wet ullage. The dry inches, will giye the vacuity. Thus, in the 
foregoing example, 99*27x26*5x5=13153*275 ; and 99*27x16 (=32-^2) 
=1588*82. Then, 13153*275— 1588*32-f 128 (=32x4)=90*3 ullage. 

The same result will be obtained if we subtract the bung from 10 times 
the wet inches, multiply the remainder by the content, and divide by 8 
times the bui^. 

(8.) If the foregoing cask contain 90*3 gallons spirits, at 30 per cent, over 
proof, what is the quantity to be charged with duty at proof ? 

100 : 90*3 :: 130 : 117*89 gals. Ans. 

J^ the SUdinff Bule. 

100 on A : 90*3 on B :: 130 on A : 117*4 on B. Ans. 

See frirther examples in pp. 44, 59, 105. 

7b find the wet or dry inches when any certain quantity has "been drawn out 

of a lying cask. — ^Add the product of the contoit, multiplied by half the bung, 

to 4 times the product of the quantity drawn and bung ; divide the sum by 

5 times the content, which gives the dry inches ; the quantity in the cask 

wHl give the wet inches. 
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ment on the slider (6), which place to 100 on A ; look for 
the full content of the cask on A, and directly under, on the 
slider (B), will be the ullage content or quantity of liquor in 
the cask. 

To tillage a Handing eatk,* — Proceed in the same miuiner 
as for a lying cask, using the line marked (sag. st.), instead of 
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(9.) Find the wet ullage of a standing cask of the follow- 
ing dimensions : — ^Wet 26*5, length 40, content 90*27. 

40 on B : 100 on seg. st. :: 26*5 on B : 67*5 on seg. at. 

67*5 on B : 100 on A :: 99'27 on A : 67 on B, nUage. 

Or, 100 on B : 67*5 on A :: 99*27;on B : 67 on A. 

Or the latter operation may he performed hy multiplication, 
as for a lying cask (p. 165). See also the note and example in p. 79. 

To find the ullage by numerical ealculaHon. — Divide the wet inches by the 
length of the cask to three places of decimals, and if the quotient exceed 
*500, add to such quotient -^ of the excess ; but if it be less than *&00, 
subtract -^ of the deficiency ; then multiply the whole content of the cask by 
the sum in the first case, or by the renudnder in the seeond ; the prodnet 
will be the ullage. Thus, in the foregoing example, 26*5 -f 40=3*6635, 
which being more than *500 by '1625 ; add ^ of the excess, Tis. *01625, 
=•67875 X 99*27 =67'38 ulhige. 

Another rule is as follows : — ^From 11 times the product of the content 
and wet inches subtract the product of the content multiplied by half th« 
length ; the remainder, dirided by 10 times the length, gives the wet ullage. 
The dry inches will give the vacuity. Thus, in the foregoing example^ 
99*27x26*5x11=28987*205, and 99*27x20 (=40 -1-2) =1985*4. Then, 
28937'205— 1985*4 = 26951*865-^400 (=40x 10)=e7'87 gals, ullage. 

If the cask be open, and the diameter can be obtained on the surface of fh* 
liquor, the ullage may be found by the general rule for frnstoms (p. 114) ; or 
if equidistant diameters can be obtained, the ullage may be found by tlM 
modification of the same rule in p. 150, as in the following example : — 

The depth of liquor in a cask, partly filled, is 20 inches ; five equidistant 

diameters, measured from the surface of the liquofr downwards, an 28, 27, 

26, 24, and 22 inches ; required the content! 

v«^»^ / 28 tab. area 2*2207 

***^™*>22 1*8709 

Pvp,a J 27 .. . 2*0649 
Evena. .| ^^ j.^^j^ 

8*6964x4 . . 14*7«5« 



Odd . . 26 . . 1*9148x2 .... 3*8296 



22*2068 
Multiply by 5, codl diati^ee 5 



8) 111*0340 



37*0113 content. 
To find ih» wet or thy 4ndU» in a atandmg eatie when any certain ^uantitif 
hot been drawn out, — ^To 10 tlniea the product of the quantity drawn and the 
length of the cask, add the product of the content multiplied by half the 
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that marked (seg. ly.), and taking tha length instead of the 
bttng diameter. 



XV. ICALT PL00R8.* 

Mail Floor9 are usually in the fcmn of rectangular eolids ; 
and when they are so, they are gauged according to the 
directions in the preceding sections. When a floor varies 
a little from a regular figure, a mean is taken, or an allowance 

length ; th&t sum divided by 11 times the content giyes the dry inches. The 
quantity in the cask gives the wet inches. 

To inch and tenth a cask to correspond toith the vllage rvle. — ^First find the 
ullage of the cask at two or three inches from the bottom, and divide the 
content of the ullage by the depth, reduced into tenths to two or three places 
of decimals. This will give a common addend for that depth ; and by pro- 
ceeding to ullage the cask at any number of even inches, a common addend 
will be obtained for each portion of the cask, from which a table-book may 
be formed. If the cask be the frustum of a cone, it may be inched by means of 
top and bottom diameters of the different sections, for finding which directions 
are given in p. 1 1 2. But a more certain mode of inching a cask is by pouring in 
water from a known measure, and taking the dip from time to time, either 
in putting in or drawing out the water. From the contents found on the 
respective dips a table may be formed. If the cask be well made, it may be 
sufficient to fill it to half the depth, and calculate the oorrespond^g sections 
of the other half according to the dips found in the lower half. 

* The proper and usual mode of gauging malt floors Ib shown in p. 100. 
Maltsters are, in fact, required by law to place their floors in rectangular 
forms, for the purpose of being gauged. Should it, however, be necessary to 
measure a piece of malt in the form of a cone, pyramidical frustum, or wedge, 
directions for doing so will be found in pp. 108, 115, 119 ; and irregular malt 
floors may be measured as in the following examples : — 

(1.) Let A B C D be the end of a piece of malt with slanting sides to be 
measured. Half-way between A and C let a rule, as m n, be set up peri>en- 
dicularly, and another, v x, perpendicularly, 
half-way between B and D. Then extend a 
tape from r to «, or from m to v, parallel to 
r «, regarding r « as the breadth of the 
floor. In like manner, the length must be 
taken if the ends be slanting. The depth 
is obtained by taking the average of ten or 
more dips in the usual manner, and the content calculated as in p. 100. 

(2.) If both ends and sides of a floor of malt be slanted, as in the figure in 
the margin, the tape may be fixed at the innermost sloping edge of one end, 
as D, by putting the dipping piece through 

the ring ; and then extended to the outer- * 

most sloping edge of the opposite end of the B p ^ 
floor, B A, which may be found by drop- * | , ' 
ping a few grains of com. You will thus ^^ 
have one length of the floor, for what is lost 
at one end, will be gained at the other. In the same manner, flnd several 
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made, to bring it as nearly as possible into a regular form* 
If there be any greater irregularity in the form of the floor, 
it must be divided into parallelopipedons or other regular 
forms, and the content of each part found separately, and 
added together for the whole content. 

other lengths, taking care to ikx the end of the tape altemateiy at fhe oppo- 
Bite ends of the floor, lo as to obtain a mesa, if one end slant more than 
the other. 

(8.) If one end or one side slope and the other 
he laid against an upright wall, as represented 
by the figure in the margin ; fix the end of the 
tape close to the wall, and extend it in a hori. 
zontal direction from r to «, r being half-way 
between M and O, and proceed in other respects as in the former example. 
(See p. 101, 8te,) 




CHAPTER V. 



BOOK-KEEPING. 

Book-keeping* is the method of keeping accounts in 
such a manner that a person may know at any time the true 
state of his affairs. 

Book-keeping by Single Entry requires two principal 
kinds of books, a Day-Book and Ledger. The Day- Book 
begins with a list of debts due to and from the owner ; then 

* By recent reg^ulationB of the Treasuxy, the accoimts of the Revenue are to 
be kept upon the system of Book-keeping by Doable Entry, and all Bevenue 
Officers are required to have a knowledge of this system. It is, in fact, now 
always made a subject of examination before a person can either be admitted 
into or promoted in the Excise Establishment. It is therefore proposed in 
the present Chapter to give a brief outline of the system, with a few prac- 
tical illustrations, to enable the Officer to qualify himself for the examination 
referred to. 

The books kept by an Officer of Excise in the ordinary discharge of his 
duty differ materially from those kept in a merchant's office. The principal 
book in which the Officer enters his Surveys, and which is called, on that 
account, the ** Survey Book," contains an account of what he sees and does 
when he makes his periodical visits to the premises under his survey ; and 
the chief object of these entries is, as already stated, to raise a charge against 
the trader, which, when his process is completed, will show the amount of 
duty payable to the Crown. These and the other books used by the Officer 
for completing his charges are supplied by the Commissioners in blank ; and 
they are required to be kept according to certain forms and precedents fur. 
nished to the Officers in the " Instructions" issued for their guidance. 

The Books in which the Officers' charges are afterwards entered by the 
Collectors and Accountants approximate more nearly to those kept in a mer- 
chant's office, and it may be interesting to know in what manner the Double 
Entry System is apidied to them. This is shown in the following note, 
which has been furnished by J. S. Ltite, Esq., Accountant-General of Inland 
Bevenue. 

** In the Books kept in the Excise dei)artment, the Waste Book of the mer- 
cantile system is subdivided into the ' Trader's Ledger,' and various * Cash 
Eeceipt ' and * Cash Payment ' books. In the former the charge of each 
round or other period is carried to the debit of the respective traders, and as 

Q 
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every transaction by which new debts are contracted, or 
former debts dischai^ged, is entered as it occurs ; with the 
quantities, price of goods bought or sold, or other circum- 
stances necessary for explaining the transaction. These 
transactions are subsequently posted into the Ledger, which 
contains an account for every person with whom there are 

these are paid off, the trader's aoconntis credited and the amoimt flows to the 
debit of cash. In the Cash-books aU the transactions of receipt and payment 
are entered daily under proper heads provided in them. These books are 
aggregrated daily, and the total of each carried to a *' General Cash Book " 
having a Dr. and Cr. side, and containing a line for each head of Receipt and 
Expenditure. The receipts being carried to the Dr. and the payments to the 
Cr. side, and being cast up at the end of the day, the Balance will be the som 
in the collector's hands, and he has thus the means of testing the accuracy 
of the account. 

" The contents of the ' General Cash Book ' are carried to their respectiye 
heads of account in the 'Abstract of Duties Charged, &c.,' which is so 
firamed as to arrange and aggregate the transactions of the round, under 
the proper heads of account. As it would be obviously impracticable to post 
each day's transactions into the Ledger, from the subsidiary books, the 

* Abstract ' is provided as an intermediate stage in which to collect idl the 
transactions of the roimd, and is formed on the principle of double entry. 
These Abstract Books are particularlyjand especially adapted to oflicial accounts, 
which being for the most part of a uniform character, the nature of the 
transactions can be foreseen, and admit of the use of printed forms. These 
books have, therefore, been provided with columns, headed to provide for all 
the ordinary transactions of the Revenue, corresponding with accounts opened 
in the principal Ledger. In addition to columns for every transaction, a line 
is also provided for each day of the round, so that no difficulty may be 
experienced in transcribing ftrom the ' Subsidiary ' books and documents 
into the Abstract. At the end of the Round the Abstract should be totalled 
and the amount of the Dr. entries will balance that of the Cr. entries, if they 
have been correctly posted, in the same manner as in a Journal constructed 
on the principle of double entry. At the chief office the Abstract takes up 
the accounts of the Receiver General, as well as those of the collectors, 
all of which are brought into one grand total every round. It is 
thought necessary also at the chief office, where the whole accounts of the 
country and London are brought to a focus, that, for the purpose of accuracy 
in accounts of such number and magnitude, a double>entry ' Journal,' in 
addition to the ' Abstract ' before described, should be kept. As this book 
relates to the chief office only, and not to the officers generally, and as the 
detail of its purposes and description would occupy much space, it will not be 
necessary to explain more than its principle ; because upon that principle 
the double-entry system, as applied to the Excise Revenue, is founded. In 
order to understand, however, the explanation of the Journal, it is needflil to 
bear in mind that in the * Principal Ledger ' an account is opened for each 
article of Duty, that is for * Malt,' * Paper,* * Spirits,* &c., &c. ; for each 
item of expenditure, as ' Salaries* ' Superannuation allowances,' ' Drawbacks 
on Beer,' on * Soap,' &c. &c. ; for * Remittances,* * Cash,' 'Arrears,' and 

* Excise Revenue.' The double entry is thus applied to Excise transactions : 
the several duties are made Drs. to Excise Revenue for the charge, and 
consequently the Journal entry is thus made : — ' Sundries Drs. to Excise 
Revenue,' which causes the charge to be passed to the debit of each Duty, 
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dealings on credit ; the articles for which he is accountable 
to the owner, and those for which the owner is account- 
able to him, being placed in opposite pages of the same 
folio ; the Dr. articles on the left hand-pages, and the Cr. 
on the right hand pages. 

Book-keeping by DovMe Entry requires three principal 
books, namely, a Waste Book, a Journal and a Ledger ; in 
the first of which, the current transactions are entered in the 
same way as in the Day-Book by single entry ; in the 
second, each transaction recorded in the Waste Book is 

and the total charge to the credit of Excise Berenue ; such debits and credits 
constituting a double entry. The account ' Consolidated Duties ' has been gene- 
rally used as an intermediate account between the several duties and Excise 
Berenue ; but it is better to discontinue the first-mentioned account, and to 
carry the charge to * Excise Reyenue ' at once, by making the several Duty 
Accounts Drs. to ' Excise Revenue ' for the charge, instead of to ' Consoli- 
dated Duties.* 

" The amount of the several duties received is thus treated : ' Cash Dr. to 
Sundries,' thereby debiting Cash and crediting the several duties with the 
sumB collected. In the case of payments, the double entry is thus managed : 
say for salaries, superannuations, &c., * Sundries Dr. to Cash,' by which 
means the heads of account opened for salaries, superannuation allowances, 
&c., are debited with the sum paid for them respectively, and Cash is credited ; 
or ' Drawback on Beer Dr. to Cash,' * Bemittances Dr. to Cash,' &c. &c., as 
the case may be. These details will be sufficient to explain the design and 
principle of the Journal, and its relation to the * Principal Ledger.' 

" In the ' Principal Ledger,' accounts are opened, as before stated, for each 
Item of charge, and for each item of expenditure, as well as for Cash, Excise 
Bevenue, &c. To these heads of account the several transactions are posted 
from the ' Abstract ' by the Collectors, and from the ' Journal ' at the chief 
office. In posting into the Collector's * Principal Ledger,' no difficulty can 
be experienced by a person at all acquainted with Excise transactions, the 
heads of account being all provided and printed in that, as well as in all the 
other books directed to be used by the Collectors. The * Principal Ledger ' 
in use at the Chief Office is kept on the same principle as that used by 
Collectors ; but, of course, more accounts are required to be opened in it, 
inasmuch as all the transactions of the Receiver General are passed therein 
to the respective accounts provided for the purpose ; and in addition to the 
Heads of Account opened for the Charge, and Beceipts and Payments, a 
personal account is opened with each Collector. When aU the year's transac- 
tions have been carried through the several books to their respective accotmts 
in the Ledger, it becomes necessary to close them, and to make up what is 
called a * Balance Sheet.' The accounts of the Principal Ledger are balanced 
by the account * Excise Bevenue,' which account may be said to embrace at 
once the ' Stock Account,' the * Profit and Loss Account,' and the * Balance 
Account,' of the mercantile Ledger. 

" The chargre, as before stated, having been passed as it accrues to the debit 
of the several duties, and the credit for the account of * Excise Bevenue,' 
and the Expenditure Accounts and the Account of Bemittances being closed 
by the same, the two sides of the account should be added up, and the dif- 
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arranged under its proper title of Dr. and Cr. ; and in the 
third, the respective parties or articles entered in the Journal, 
are debited and credited in their respective accounts ; the 
result being that by this system, as its name imports, every 
transaction is doubly entered ; every debtor having a creditor, 
and every creditor a debtor. In many cases subsidiary or 
auxiliary books are kept according to the nature of the 
business carried on, but the tliree principal ones already 
named will be sufficient to iUustrate the system for the 
present purpose. 



I. WASTE BOOK. 

The Waste Book * commences with an inventory of the 
sum of money a merchant employs in business, the different 
quantities of merchandise in his possession, and the debts 

ferenee or balance will be, if correct, eqturalent to the amomit of the uneol' 
leeUd duties, arrears, eoM in the Ootteetor'i Turnds, and emy other tran^eraMe 
aeeounts, at the dose of the year. The Balance-Sheet is a transcript of the 
* Incise RcTcnne* Account, only reversing the Dr. and Cr. sides ; the 
Colleetor obyiously standing: in the opposite position to the Revenne in 
matters of acoomit, that is, where the collector would be debtor, the Berenne 
wonld be creditor, and viee vertd. At the foot of the Balance Sheet it is 
proper to set forth the partlcnlars of the balance transferred, which are 
properly called the assets of the department, and therefore should be stated 
on the credit side. The procera of balancing the aeconnts at the Chief OfKoe 
is necessarily more elaborate than with the Collectors, because, in the * Prin- 
cipal Ledger' there kept, personal, as well as real, accoxmts are opened. 
The principle, howerer, is the same, and the accounts are all closed and 
balanced to or by 'Exeise Berenue/ which account forms the basis of the 
Balance Sheet." 

* The Waste Book is the book in which the daily transactions are first 
entered ; but for the conrenience of business it is generally subdivided into 
a variety of what are called " Subsidiary Books," such as a Stock Book, Bills 
Beceivable Book, Bills Payable Book, Cash Book, Sales Book, Warehouse 
Book, &c., the whole of which are aggregated weekly, monthly, or quarterly, 
as the merchant or trader may think proper, and are then passed into the 
Journal. The use of these subsidiary books being apparent from their titles, 
it will not be necessary to enter into farther details respecting them. A brief 
account of the three principal books will be sufficient to enable the Officer to 
understand the principles on which the system by Double Entry is founded. 

The Waste Book, if no subsidiary books are kept, should contain a record 
of all the merchant's transactions, including every occurrence that affects his 
stock, so as to impair or increase it, — such as private expenses, money gained, 
Ac. The dates may either be inserted in the margin or at the head of each 
transaction, as in the Journal. Each transaction should be entered as soon as 
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due to and by him, and after this, a distinct record is made 
of all his dealings, in the order of time as they succeed each 

it takes place, and should be expressed in the plainest language, and with as 
much brevity as possible, consistent irith perspicuity. The subjoined form is 
supposed to be an extract from a merchant's Waste Book, including the first 
entries and a few daily transactions, which are selected so as to give as much 
diversity as possible. The transactions are limited to a single one each day, 
in order that the dates may serve as references to the corresponding entries 
in the Journal. An extract of this description is usually placed in the hands 
of an Officer when it is intended to test his knowledge of Book-keeping, and 
he is required to frame a set of books from it, which, it is presumed, he will 
be able to do by attending to the following directions. 

WASTE BOOK. 



• 

1 

1 

2 
8 
6 
6 
7 
8 

10 
12 


LONDON, JANUARY, 1862. 


£ 
668 

628 

182 
160 

160 




4 

2 




6 











2 





16 







4 


d. 




6 




6 




























Inventory of the effects of John Williamson :— 

Cash on hand 

Alum . . 14 cwt. at 12«. 6d. per cwt. 8 16 
Copperas 17 cwt. at 6f. per cwt. . . 4 6 
Tobacco. 9 cwt. at 3«. per lb. . . 161 4 
Wine . 2 pipes Port, at £72 . . 144 
„ 6 hhds. Sherry, at £40 . 200 
„ 1 do. do. inbond . 20 


Debts due to me : — 

Thomas Gray . . 

James Wilson 

Bills Receivable :~ 

Joseph Mason's Aooeptanoe, due 8th Jan. 1862 . 


1623 


Debts due by me : — 

Johnson & Co 

John Smith 

Murray & Go 

Bills Payable:— 

James Reid, my Acceptance, due 10th Jan. 


60 
20 
86 

76 


180 


Paid Johnson & Co. in ftill 


60 
2 

60 

80 
7 

84 
160 

76 

96 


Bold to John Smith 6 cwt Copperas, at 7». per cwt . 


Received from Thomas Gray iu part of old account . 


Bought of Murray & Co. 1 pipe of Port Wine . 


Bought for ready money 18 cwt. Alum, at 12». per cwt 


Sold for cash 6 cwt Tobacco, at 8*. per lb. . 


Received for Joseph Mason's acceptance, due this day 


Paid James Reid for my acceptance, due this day . 


Sold Thomas Meekins 4 cwt of Tobacco, at 4«. Sd. per 
lb., and received his bill at 8 months . 



Qa 
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other. As a general rule, each entry ought to contain the 
following particulars, namely, the date ; the nature of the 
transaction, as buying, selling, &c. ; the person dealt with ; 
the quantity, quality, and price of the article ; and the mode 
of payment. 



j 



18 

14 

16 
16 
17 

19 



JANUARY 1862. 



Bought of Messri. WUUams &Go. 8 hhds. Sheny, at 
£40 per hhd., and gave my biU at 8 months 



Paid Castoms duty, warehouM rent, and Doek charges 
on 1 hhd. of Sherry 



20 



21 



1 hhd. Sherry in stock burst, and the wine lost 



Received a gift from my father 



Henry Adams & Go. paid into the Westminster Bank 
on my account 



Sold for cash : — 

11 cwt. Copperas, at 8«. 8d. per cwt. . 8 18 4 
4 cwt. Alum, at 16«. per cwt. .... 800 
2 pipes of Port Wine, at £76 per pipe 160 



£ 
120 



84 
40 
60 

100 



Boughtof Thos. Harding lOcwt. Tobacco, at 8«. 6(2. per lb. 

Paid him in part 60 

Leaving unpaid 186 



James Wilson being insolvent, I have accepted a 
composition of the debt due by him to me, and 
discharged the same. 

Composition received on £160, at 

16« per £ 112 10 

Balance lost 37 10 







16 





d. 




6 





166 
196 



18 




160 



4 




The foUowing form shows the mode in which the transactions included 
in the foregoing specimen Waste Book are recorded in the JoumsJ, the 
occurrences being limited to one for each day, in order that the day of the 
month may serve as a reference from one book to the other, such dates being 
also used for reference in the foUowing notes. It is the practice in modem 
accounts to use double columns in the Journal, the debits being entered in 
the first, and the credits in the second ; and these, being added up, should 
always balance, and show at any time the extent of the merchant's transac- 
tions during the period embraced in the details aggregated. The sum of 
these columns should also correspond with the " Trial Balance " of the 
Ledger (p. 180). 

The transactions are transferred from the Waste Book to the Journal in tbe 
same order as that in which they are entered, commencing with the inventory of 
the effects. This inventory is entered in the Journal under the bead of 
" Sundries Dr. to Stock,'' the different items constituting the sundries being 
expressed under the heads ^f Cash, and other articles, in respect of which it 
is intended to open accounts. The debits and liabilities are entered as " Stock 
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II. JOURNAL. 

The Journal is the most important book in the series, 
as in it the various transactions recorded in the Waste Book 
and subsidiary books are assorted under the heads of debtor 
and creditor, preparatoiy to their being posted to the various 
ledger accounts in the Ledger. This book, like the Waste 

Dr. to Sundries," the respeotiTe creditors and liabilities being perticnUaiied 
in the items. 

In making Jonmal entries of the different transactions, it is first to be eon- 
sidered -what Ib to be entered as Dr., and what as Cr., the general role being 
that everything received is Dr., and eyerything delivered, Cr. If nothing is 
received, the person accountable to ns is Dr. ; and if nothing is delivered, 
the person to whom we are aoooiintable is Cr. This will be better understood 
by the following illustrations :-r- 

I. The perton to whom anything U delivered it Dr, to the thing delivered 
when nothing ia received in return; therefore, when money is paid and 
nothing is received, as in (2), the receiver Is Dr. to Gash ; and when gooda 
or other property are sold on credit (which must always be presumed unless 
" Cash " is mentioned), as in (3), the purchaser is Dr, to the thing sold. 

n. A thing received is Dr, to the person from whom U is received when 
nothing is delivered m return ; therefore, when money is received and nothing 
delivered, as in (5), Cash is Dr. to the payer ; and when goods are bought 
and not paid for, as in (6), the goods are Dr. to the seller. 

m. A thing received is Dr, to the thing given for it ; therefore, goods bought 
for ready money, as in (7), are Dr. to Cash ; and when goods are sold for 
ready money, as in (8), Cash is Dr. to the goods. When cash is received for 
a bill, as in (9), Cash is Dr. to Bills Beceivable. When cash is paid for a 
bin, as in (10), Bills Payable are Dr. to Cash. When goods are sold and a 
bill is received in payment, as in (12), Bills Beceivable are Dr. to the gooda ; 
and when goods are bought, and a bill given in payment, as in (19), the 
goods are Dr. to Bills Payable. If goods are bartered, the gooda received ara 
Dr. to the goods delivered. 

rv. Goods and other real accounts are Dr, for aU charges laid out on them. 
Xf money be laid out, they are Dr, to Cash ; if anything else be delivered, they 
are Dr. to the thing delivered; if the charge be taken in trust, they are Dr, to 
the person to whom it is due. Therefore, when duties and expenses are paid 
on wine in bond, as in (14), the Wine is Dr. te Cash. 

V. When rents of houses or lands, freights of ships, bomities on goods, or 
any other prqfUs from real accotmts are received, Cash is Dr, to the account 
from which the profU arises ; if anything beside money be received, the article 
received is Dr. ; if they remain unpaid, the person who owes them is Dr, 
Thi^refore, when freight is received, Cash is Dr. to the ship ; and when rent 
becomes due, the tenant is Dr. to the property. 

VI. When an article of loss occurs, " Frqfit and Loss " is Dr, Jf the lost 
be paid in ready money, it is Dr. to Cash; if it be paid in anything else, it it 
Dr, to the thing delivered ; if it remain unpaid, it is Dr. to the person to whom 
it is owing. Therefore, when a gift is made in cash. Profit and Loss is Dr. to 
Cash ; and when goods are taken for family use. Profit and Loss is Dr. to the 
goods; and so, if wine be destroyed, as iu (15), Profit and Loss is Dr. 
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Book, usually commences, with an account of the effects and 
liabilities of the trader, and is opened by making the Sundry 
effects Dr. to Stock, and Stock Dr. to the several liabilities 
of the trader. In journalising the separate transactions, 
the debtor is always placed first ; thus, Sundry accounts Dr. 
to Stock ; Wine Dr. to Cash ; or Bills Receivable Dr. to the 

Wine ; and if -wages or interest become dne, Profit and Loss is Dr. to the party 
to -whom it is owing. Sometimes, however, warehouse rent, clerks* salaries, 
and petty disbursements are inserted under a seiMirate account, as " Charges 
of Merchandise," in which case they are ultimately carried forward to Profit 
and Loss before completing the balance of the Ledger. 

VII. When an eurUde of gain occurs that is not immediately connected toith 
any real account. Cash, the article received, or the person accountable for it, 
is Dr. to Trofit and Loss. Therefore, a present or a gift received, as in (16), 
is Cash Dr. to Profit and Loss ; and if the present be in goods, the goods are 
Dr. to Profit and Loss ; and if interest, rent, &c. become due to us, the person 
indebted is made Dr. to Profit and Loss. 

VIII. When one person pays money, or delivers anything else to another on 
our account, the person who receives it is Dr. to the person who pays it. There- 
fore, if a person pays money into a bank on our account, as in (17), the bank 
is Dir. to the person paying it in ; and if a person delivers goods to another on 
our account, the person receiving is Dr. to the person delivering. Payments 
of this kind are often transacted by bills of exchange. 

These examples will be sufficient to show the principle on which the 
Journal is made, and the rules extend to the greatest part of the simple trans- 
actions that occur in domestic trade. It may be observed that the technical 
sense of the words, Dr. and Cr., has an analogy to their meaning in common 
language, but is not precisely the same. Thus, in the example last referred 
to, (17) tiie Journal entry is, Westminster Bank Dr. to H. Adams and Ob., by 
which we are not to understand that the bank is indebted to Adams and Co. ; 
for a debt between them has no connection with our business, and therefore 
ought not to be entered in our books : the meaning of the entry is, that the 
bank becomes indebted to us by the transaction narrated ; and that we become 
indebted to Adams and Co. by the same. 

When an entry has reference to various kinds of goods, as in (19), they are 
called '* Sundries," the items being afterwards particularised, in order that 
they may be entered under their respective heads in the Ledger. The word 
'* sundries," is also applied to accounts, when a transaction is of a mixed 
nature. Thus, if goods are bought partly for cash, and partly on credit, as in 
(20), the goods are made Dr. to Sundries, the Sundries being Cash for the 
amount paid, and the Seller for the amount unpaid. And so, if a composition 
be accepted from an insolvent and part of the debt lost, as in (21), Sundries 
are Dr. to the insolvent, the Sundries being " Cash" for the composition, and 
" Profit and Loss " for the balance. 

If any difficulty be experienced in journalising these complex accounts, it 
may be removed by resolving them into simple ones. In particular, if there 
are both Drs. and Crs. in the same transaction, they must always be divided 
into two or more Journal posts, as the entry of <* Sundries Dr. to Sundries " 
is not permitted. 

After an article has been Journalised, a dash or hook is made against it in 
the margin of the Waste Book, to show how for the accounts have been 
transferred into the JoumaL 
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person giving the bill. Whatever is recdved in fact is made 
Dr. to the account of the article given in payment, or to the 

JOURNAL. 



LONDON, JANUABY 1, 1852. 


J)r. 


Or, 




r 


£ 


i. 


d. 


£ 


s. 


d. 


1 


Sundries, Dr. to Stock .... 


• •• 


• •• 


• •• 


1528 


6 


6 


2 


Cash 


668 














8 


Alam, 14 cwt., at 12«. 6(i. . 


8 


16 











4 


Copperas, 17 cwt, at 6*. . . 


4 


6 











5 


Tobaooo, 9 cwt., at St. per lb. 


161 


4 











6 


Wine, . 2 pipes Port, at 

£72 • £144 

„ 5 hlids. Sherrr, at 

£40 . . . 900 

„ 1 do. in bond . . 20 










• 








864 














7 


Thomas Gray 


182 


2 


6 








8 


James Wilson 


180 














9 


Bills Beoeivable, Mason^s aooep. 














1 


due 8 Jan 


160 
180 
















Stock, Dr. to Sundries .... 


10 


Johnson A Go 


• •• 


• •• 


• •• 


60 








11 


John Smith 


••• 


• •• 


■ •• 


20 








12 


Murray & Co 


• •• 


• •• 


• •• 


85 








13 


Bills Payable, my acoep. to J. Beid, 














10 


due 10 Jan 

If 


• •• 

60 


• •• 




• •• 




75 








Johnson & Co., Dr. to Gash 


2 
11 


Paid them in fliU . ... 


• •• 

2 


• •• 

2 


• •• 




60 








John Smith, Dr. to Copperas 


4 
2 


For 6 cwt, at 7«. per cwt . . . 

K ■ - - 


• •• 

60 





• •• 




2 


2 





Cash, Dr. to Thomas Gray '. 


7 
6 


Beceived from him in part . . 


... 
80 


• •• 




• •• 




60 








■ — o 
Wine, Dr. to Murray & Co. 


12 
8 


Fori pipe Port 

7 


••• 

7 


••• 

16 


• •• 




80 








Alum, Dr. to Gash .... 


2 
2 


For 13 cwt., at 12#. per cwt. . . 


• •• 

84 


• •• 




••• 




7 


16 





Gash, Dr. to Tobacco .... 


6 
2 


For 5 cirt., at 39. per lb. . 

o 


• •• 

160 


... 




• •• 




84 








Gash, Dr. to Bills Beceivable 


9 


For Joseph Mason's bill, due this 
















day 


• •• 


• •• 


• •• 


160 
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person from whom purchased, if bought upon credit ; and 
consequently whatever is parted with in exchange^ or the 
person giving the credit, will necessarily be Cr. 







Dr. 




Or. 




18 
2 

9 
6 

6 
18 

6 
2 

14 
6 

2 

14 

16 
16 

2 

4 
8 
6 

6 
2 

17 

8 
2 

14 


TANTTARY 1A 


£ 
76 

96 

• •• 

120 

• •• 

84 

• •• 

40 

• •• 

60 

• •• 

100 

• •• 

166 

• •• 

• •• 

• •• 

196 

• •■ 

• •• 

• •• 

112 
87 


«. 


• •• 

4 

• •• 


16 

• •• 



• •• 



• •• 



• •• 

18 

• •• 

• •• 

• •• 



• •• 

• •• 

• •• 

10 
10 


d. 


• •• 



• •• 



• •• 

6 

• •• 



• •• 



• •• 



• •• 

4 

• ■• 

• •• 

• •• 



• •• 

• •• 

• •• 





£ 
76 

96 

120 

84 
40 
60 

100 

8 
8 

160 

60 
186 

160 


*, 


4 



16 





18 










d. 







6 





4 










Bills Payable, Dr. to Cash . 

For my acceptance to James Beid, 
due this day 

19 


Bills Reoeiyable, Dr. to Tobacco . 

For 4 cwt, at 4$. 3d. per lb., sold 
T. Meeklns, and received bis 
bill at 8 montbfl .... 


Wine, Dr. to BUls Payable . 

For 8 hhds. Sherry, at £40 per 
hhd., bought from Williams & 
Co., and gave my biU at 8 months 

14 


Wine, Dr. to Cash .... 

For customs doty, Ac, on 1 hhd. 
Sherry 

1* 


Profit and Loss, Dr. to Wine 

For 1 hhd. Sherry, which burst 
1ft 


Cash, Dr. to Profit and Loss 

For a gift received from my father 

17 


Xf ' 

Westminster Bank, Dr. to Henry 
Adams & Co 

For amount paid by him to the 
Bank on my account 

in 


Cash, Dr. to Sundries ... 

Copperas, 11 cwL, at 6*. 8d. per cwi. 

Alum, 4 cwt., at 16». per cwt. . 

Wine, 2 pipes Port, at £76 

per pipe 


Tobacco, Dr. to Sundries 

Cash in part for 10 cwt. at 8#. 6d. 

per lb 

Thomas Harding, for the balance . 


Sundries, Dr. to James Wilson . 

Cash for Wilson's composition, at 

16s. in the i>ound .... 

Profit and Loss for balance lost . . 
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III. LEDGER. 

The Ledger * is the book wherein all the transactions in 
trade are collected in their proper places under their proper 

The total of the two colomns of the Joomal ought alwajrs to agree in amoant : 
accordingly each of the foregoing columns, if totalled, will be found to amount 
to 31442. 17 s. id. On closing the Ledger for a final balance some bookkeepers 
Journalise the Profit and Loss, and Balance Accounts. In this way, if the 
aboTe accounts were to be closed on the Slst of January, immediately after 
the foregoing entries would be written ** Sundries Dr. to Profit and Loss,'* 
with the last four items from the credit side of the Profit and Loss Account, 
amounting to 362. Is. Id. This would be followed by " Profit and Loss Dr. 
to Sundries," with the last two items on the Dr. side of the same account, 
amounting to 462. Is. Id. After this would be inserted, " Balance Dr. to 
Sundries," and "Sundries Dr. to Balance;" the former including all the 
items on the Dr. side of the Balance Account, amounting to 1840/. I5s. Id. ; 
and the latter all the items on the Cr. side of the same account, amounting to 
4881. 18«. But this appears unnecessary when the details are given in the 
Ledger. 

* The folios of the Ledger are divided into spaces for containing the accounts, 
on the head of which are written the titles of the accounts, marked Dr. on the 
left-hand page, and Cr. on the right : below which stand the articles with the 
word To prefixed on the Dr. side, and the word By on the Cr. side ; and in 
the marg^ the dates are recorded in two small columns allotted for that 
purpose. The money columns are the same as in other books : before 
them stands the folio column, which contains figures referring to the folio 
where the corresponding Ledger entry of each article is made ; for everything 
is twice entered in the Ledger^ viz. on the Dr. side of one account, and again 
on the Cr. side of some other account ; so that the folio figures mutually 
refer from the one to the other. Besides these columns, there must be kepi 
in all accounts where number, measure, weight, or distinctimi of coins is 
considered, inner columns to insert the quanti^. The Ledger is filled up 
from the Journal, as follows : — 1, turn to the Index, and see whether the Dr. 
of the Journal post to be entered, be written there ; if not, insert it under its 
proper letter, with the number of the folio to which it is to be carried. 
2, Having distinguished the Dr. and Cr. sides, as already directed, record the 
date and complete the entry in one line, giving a short hint of the nature and 
terms of the transaction, with the name of its corresponding credit ; carrying 
the sum to the money column and inserting the quantity, if any, in the 
inner colxmm, and the referring figure in the folio column. 3, Turn next to 
the Cr. of the Journal post, and proceed in the same manner with it both in 
the Index and Ledger, making the entry on the Cr. instead of the Dr. side, 
and prefixing the word £y instead of the word To. 4, The post being thus 
entered in the Ledger, return to the Journal, and on the margin mark the 
Ledger folios of the accounts with the folio of the Dr. above and that of the 
Cr. below, and a small line between them, thus : | ; and where there are 
*' Sundries " the folios of the respective items constituting the Sundries are to 
be inserted. 5, In opening the accounts in the Ledger, it is usual to follow 
the order of the Journal ; that is, beginning with the first Journal post, allow 
the first space in the Ledger for the Dr. of it, the next for the Cr. of it, the 
third for the Dr. of the following post, if it be not the same with some of 
those already opened, and so on till the whole Journal be transferred ; taking care 
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heads, the Waste Book and Journal being subservient ^o it. 
It contains the materials for the final arrangement of the 



in every instance to allow as much space as the particular account is likely to 
require. In the following form, although the accounts are printed imme- 
diately beneath each other, to save room, each account is supposed to have 
an entire folio devoted to it, and it is numbered accordingly. 

If the accounts are all thus properly brought forward from the Journal, and 
both sides of the several Ledger accounts added up and aggregated, the total 
amounts of the debits should correspond with the total amounts of the credits, 
and should also agree with the Dr. and Cr. columns in the Journal for the 
same period. It is usual to make these additions occasionally or periodically, 
being what is called a Trial Balance, and if it be found that the sides are not 
equal, it is certain that an error has crept in, which the book-keeper 4fl thus 
enabled to detect. In the annexed form, if there had been a trial balance 
immediately after entering all the transactions recorded in the Waste Book 
and Journal, the total on each side would have been 3144/. 17<. 4<2. 

In this form also, the accounts are supposed to be closed for a General 
Balance on 31st Jan., and all the entries made with a view to such general 
balance are printed in italics. In this proceeding, we first begin with the 
'* Cash " account, and having ascertained the difference between the totals, 
we insert it on the Cr. side as " Balance in Hand." At the same time we 
open an account for the ** General Balance," which is intended as a substitute 
for the account which was formerly made separately, and called the " Balance 
Sheet," and in the Dr. side of this account, we insert the balance found in the 
Cash account. We then balance every account separately. This is done in 
all personal and imaginary accounts by finding the difference between the Dr. 
and Cr. sides. If they are equal, the account is closed ; if not, we enter the 



LEDGER 



1852 
Jan. 

1852 
Jan. 

(3) 
1852 
Jan. 


1 

1 

5 

8 

9 

16 

19 

21 

1 

7 

81 


Stock. 

To Sandries 


Db. 


fo. 
18 

n 

7 

5 

9 

14 

8 

1 
2 

14 

27 


£ 

180 
1861 


». 


17 


d. 


7 


To Balance for net capital 


• • • 


1681 


17 






13 
10 

3 

15 
16 
10 

1 


7 






4 


4 



9 

9 


Cash. 

To Stock 


Db. 


563 
60 
84 

160 
60 

156 

112 


To Thomas Gray . 

To Tobacco . 

To Bills receivable . 

To Profit and Loss 

To Sandries .... 


• • • 

• • 

• « • 

• • 


To James Wilson 


1166 


• 

Aluu. 

To Stock, 14 cwt., at 12». &/. 

To Cash, 13 cwt., at 12«. 

To Prqfit and Loaa gained . . 

27 


Dr. 

• • 
• • • 

• • 


8 
7 
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merchant's afTairs, including a Cuthful record of debts, with 
the " profits and losses " from particular articles, or from 



difference, with the words ** To ** or ** By baUtnee," as tiie case may be, on 
the side of the account which requires it to make the totals equal ; and carry 
such balance to the opposite side of the " Balance " account. In " Real 
Accounts," we ascertain whether the goods are disposed of ; if they be, the 
difference of the amount between the two sides is entered on the proper side 
of the account as " Profit and Loss." If any remain, their cost frice or estimated 
value is entered on the Cr. side of the account ae '* Balance," and If there be 
then any difference between the two sides, it is entered as *' Profit and Loss." 
And the " Balance," or " Profit and Loss," or botii, must, in any case, be carried 
forward to the proper side of the ** Balance," or " Profit and Loss " account. 
The " Profit and Loss " account must then be balanced. If the larger sum 
appear on the Debit side there will have been a loss, and the balance is 
carried to the debit of the " Stock " account ; but should the larger sum 
appear on the Cr. side, there will have been a profit, and the balance is 
carried to the Cr. side of the " Stock " account. That account must then be 
bftlanoed by subtracting the Dr. from the Cr., and inserting the difference on 
the Dr. side as the ** Balance of the Stock in Trade," at the time the accounts 
are made up. This last balance, if the accounts are correct, will be exactly 
the same as the final balance of the ** Babmoe " account ; and the several items 
of the " Balance " account will form the inventory for a new set of Books. 

If it be thought advisable to check the fintd Ledger account with the 
Journal, it will be necessfury either to take an inventory of the stock on hand, 
and add the items to those already in the Journal, or ofherwise, to add to 
such items the items composing the Profit and Loss, and Balance accounts in 
the Ledger imder their respective heads. 



LEDGER. 



1862 
Jan. 

1862 
Jan. 

1862 
Jan. 


1 
31 

8 

7 
10 
14 
20 
31 

19 


CONTBA. 

Bv Sundries .... 


Cb. 


fo. 
14 

10 
3 

18 
6 
6 

18 

2 

18 


£ 

1623 
8 


s. 

6 
11 

17 


16 


16 


11 

3 



1 

1 


d. 

6 

1 

7 




6 

10 

4 


9 

9 


By Profit cMd Loss for net gain 


• • • 


1631 


COKTBA.. 

Bv Johnson A Co. 


Cb. 


60 
7 
75 
84 
60 
938 


By Alom ... T - - - - 


By Bills Payable . 

By Wine 


• • 


Bv Tobacco ....... 


By BaUmeeinhani 


1166 


CONTBA. 

By Cash, 4 cwt, at 16«. . 
By Balance^ 83 cwt., at 12«. 3d. 

27 


Cb. 

• • 
• • ■ 


8 
14 


17 
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the business in general, and an accurate state of the 
^' balance " on closing the accounts for commencing another 
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Jan. 

1862 
Jan. 

Jan. 

(7) 
1862 
Jan. 

1862 
Jan. 

(?) 
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Jan. 

(10) 
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81 
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14 
81 

1 

1 
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31 

81 


COPPBBAB. Db. 

To Stock, 17 cwt, at 68. per ewt. . 

To Profit afu2 Xo«< gained . . . . 
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1 

14 

1 
14 
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2 

14 

1 

1 

1 
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2 
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18 
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1 


5 
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d, 



4 
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Tobacco. Db. 

To Stock, 9 ewt., at 8«. per lb. 

To SundriM. 10 ewt., at 8«. 6d. per lb. . . 

To Profit and Xom gained 

19 


161 

196 

28 


4 
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16 

2 
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6 

6 
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Wi»K. Db. 

Port Sherry. 
To Stock, 2pipe8,at£72,6hhds.at£40 

lhhd.at£20 
To Murray^ Co., 1 pipe at £80 . 
To Bills Payable 8hhd8.at£40 

To Cash, Customs, &c 

To Profit and Lots gained on the amount sold 

8 "9 


364 

80 

120 

84 

6 


604 


Thomas Gbat. Db. 
To stock . 


132 


132 


Jajies WiLSOir. Db. 
To Stock 


160 






4 

4 










Bills Receiyarls. Db. 

To Stock, for Mason's aocep., dne 8th Jan. 
To Tobacco, for T. Meekin's Bill at 3 months 


160 
96 


245 


JoHNSoif & Co. Db. 
To Cash 


50 




2 

18 


















John Smith. Db. 

To Copperas 
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17 


20 


MuBBAT & Co. Db. 
ToBaloaMe 
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115 
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set of books. The entries in the Ledger 'are merely tran- 
scripts of those in the Journal collected under their respective 
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GOKTBA. 

By John Smith, 6 ewt., at 7«. 
By Gaah, 11 cfrt., at 60. 6cL 

17 
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CONTBA. 



Cr. 



By Gash, 6 cvt., at Ss. per lb. 

By Bills Receirable, 4 cwt., at 4s. 8d, . 
By Balance, 10 cwt., at 8a. 6cL 

19 



CoyTBA. Gb. 

Port. 
By Profit and Loss 
By Cash, 2 pipes, at £76 
By Balance,! pipe, at £80 7 hhds., at £40 .7 

lhhd.at£6416 6; 



Sherry. 
1 hhd., at £40 



3 9 

GOITTBA. Gb. 

By Cash 

By Baiance 

GONTBA. Cb. 
By Sundries 

GoNTBA. Cb. 

By Cash, for Mason's Bill . » . . 
By Balance, for Meekiti's Bill, dae 12 April 



CoKTBA. Cb. 

By Stock 

GoNTBA. Cb. 

By stock 

CoirrBA. Cb. 

By Stock 

By Wine 
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heads. These ftccounts are usually classed under three heads : 
1st. Personal accounts, or such as are kept with persons or 
companies with whom there are dealings on credit ; 2nd. 
Real accounts, or those which relate to property of any kind. 



I I I 
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BiLLB PATABLK. 



Db. 



To Cash, for my aeeep. to J. Seid ' 
To Balance, my Bill to WilliamB & Co., dne 
ISthApiii 



Pbofit akd Loss. 
To Wine 



Db. 



To Jamu WUson 

To Stock /of my net gain 



Wbstmikbteb Baxk. Db. 

To H. Adams & Co. . . 

Hekbt Adavb a Co. Db. 
To Balance 

Thos. Habdino Db. 
To Balance 

Balancb. Db. 

To Cash in hand 

To Alum, 23 ewt. at lis. Sd. . 

To Tobacco, 10 cwt. at &s. 6d. per lb. . . 

To Wine, 1 pipe Port • . £80 
1 hhds. Sherry, at SAO 280 
1 do 64 15 6 

To Thomas Gray 

To Bills BecewablefwMecUn's BiU, duelWi 

April 

To Westminster Bank 
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including ready money, which is entitled "Cash," 8rd. 
Accounts of Stock, ProJU and Loss, Balance, &c. which are 
called fictitious or imaginary accounts. It is important that 
there be a full and correct Index to the Ledger. 
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By Stock, my Bffl to J. Beld, due 10th Jan. 

By Wine, for my aooep. to WiUiamB & Co., 
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GOITTBA. 

By Gash 
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By Tobacco 
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By Westminster Bank 
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By John Smith 
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CHAPTER VI. 



CHEMISTRY* 

Chemistry is the science which treats of the composition 
of bodies and the changes they are undergoing. It is divided 
into Organic Chemistry, treating of organised bodies, such as 
plants and animals; and Inorganic Chemistry, treating of 
unorganised bodies, such as minerals and factitious products ; 
the latter division being farther subdivided into Analytical 
and Si^ntketie, or the art of separating and the art of com- 
bining bodies ; the subject of the gases being sometimes kept 
separate under the head of Pneumatic Chemistry. The 
applications of this beautiful science to the arts of life are so 
numerous, as to take in nearly the whole circle of manufac- 
turing industry. For the purposes of the present work, how- 

* Brande defines chemifltry as *' an art, which teaches ns the properties of 
the elementary sabstances, and of their mutual combinations. It inquires into 
the laws which affect, and into the powers which preside orer their union ; it 
examines the proportions in which they combine, and the modes of separating 
them when combined ; and endeavours to apply such knowledge to the explication 
of natural phenomena, and to useful purposes in the arts of life." The extensiTe 
range which the different parts of this science take, renders it imix>ssible to 
give even an elementary explanation of its principles. The present chapter 
is, in fact, intended chiefly as a yehicle for the introduction of some matters 
connected with the duty of an excise officer, which could not conveniently 
be classed under the foregoing heads ; but which, as they are mostly eon- 
nected with the science of chemistry, are brought together under this desig- 
nation. The directions given will enable the officer to make a few experiments 
relating to the processes with which his business is connected, and to assist 
him in detecting adulterations. Should he wish to extend his inquiries 
farther, he must consult works written expressly upon the science. A useftil 
text book on inorganic chemistry is that written by Dttgald Oampbellf Esq., 
late of the University College, London ; see also. Chemical JEzperimentt, by 
G. Francis, F.L.S. ; Dr, Ure*8 Dietummy ; Stockhardt'i Chemutryy &c. 
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eyer^ it will be sufficient to advert to its use in the manufacture 
of certain articles which are chargeable with excise duties, 
as malt, spirits, soap, paper, sugar, and hops; and in 
detecting adulterations in some other commodities which 
are subject to excise regulations, as beer, tobacco, tea, 
coffee, cocoa, and pepper. 

For operations on the most limited scale, it is necessary to 
be provided with a correct Balance * or other instrument for 

* The hakmee is to the chemist what the compass is to the mariner, for no 
systematic method of chemical study could haye been pursued without it. It 
is the standard as well as the test of chemical experiments ; it teaches us how 
to ascertain the true composition of bodies, and shows us whether the quer- 
tions, the answers reoeived, or the conclusions 
drawn from them are correct or false. ▲ 
balance consists of a brass beam, with arms of 
equal length, through the centre of which passes 
a steel wedge-shaped axis, resting on a hardened 
plate, so that the beam, to the extremities of 
which the scales are attached, may easily 
Tibrate. It is essential that the axis should be 
in the right place of the beam, a little above its 
centre of giaTity. The centre of gravity can be 
found by balancing the beam on its flat side, 
with the index attached to it, on a needle ; and 
when the beam rests horizontally, the point of 
the needle designates the centre of gravity. If 

the axis be placed too low, beneath the centre of gravity the beam wiU oterset, 
if one of the scales is more heavily loaded than the other. If placed directly 
In the centre of gravity, the balance itself will cease to vibrate when the beam 
is in an oblique position. When the axis is too high above the centre of 
gravity, the balance loses much of its sensibility. This latter defect occurs 
most frequently, but is easily remedied by lowering the axis. The best mode 
of testing the accuracy of the balance is, to change the weights firom one scale 
to the other. For common experiments an apothecary's balance is all that is 
requisite. 

Speeifie ffravity, as has already been stated (p. 22), is the weight of any 
body compared with an equal bulk of water. Ice floats in water ; iron sinks 
In it, because the former is lighter, the latter heavier, than water. But if we 
put a piece of ice in spirits, it sinks ; or if we put a piece of iron ui>on quick- 
sUver or mercury it floats; consequently, ice is heavier than spirit, iron 
lighter than quicksilver. It also follows that q)irit is lighter than water, 
since it can support less weight ; and quicksilver heavier than water, as it 
can bear a greater weight. The terms "heavier" and "lighter," in this 
sense, correspond to what in scientiflc language is called, apec^fiecUly heavier^ 
or specifically lighter. And equal hulks are always to be understood, in 
speaking of the comparative weights of bodies. The expression, "ice is 
lighter than iron," means, therefore, that taking equal bulks of each, the 
former weighs less than the latter ; and when we say that quicksilver is 
heavier than water, we mean, that in equal volumes — as a pint, for instance,*-^ 
the quicksilver has a greater weight than the water. But in absolute weight 
no regard is paid to the volume of substances. In order to ascertain how 
many times heavier quicksUvex is than water, or iron than ice, it is only neoea- 
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ascertaining the weight and specific gravity of the bodies to be 
examined, and with Eetarts, or other apparatus for condens- 
ing, evaporating, or distilling the articles to be analysed. 

8ary to veigh equal yolumes or portions of each, and compare their weights. 
If, for example, -we take five vessels, each of which would contain exactly 
1000 grains of water, and flU them respectively with spirit, ice, water, iron, 
and quicksilyer, the following differences of weight will be found : the vessel 
filled with spirit would weigh in round numbers 800 grains ; with ice, 900 
grains ; with water, 1000 grains ; with iron, 7500 grains ; with quicksilver, 
13,500 grains. To facilitate the comparison of the numbers which denote how 
much greater the specific gravity of one body is than that of another, water 
has been fixed upon as the standard or unit. Therefore, in the above case, 
the question is, how much lighter than water are spirit and ice, and how 
much heavier are iron and quicksilver ; or, in other words, how many times 
is 1000 contained in 800, 900, 7500 and 13,500 ? The other numbers are then 
to be divided by 1000, the weight of water, and there is found for — 

Spirit, J^Oy= 0*800 ; it is therefore | Ughter than water. 

Ice, iWir= 0-900 ; it is therefore -^ lighter than water. 

Iron, +^=7-500 ; it is therefore 7^ times heavier than water. 

Quicksilver, Y^»o^o=i3*500 ; itis therefore 13| times heavier than water. 

To determine the specific gravity of a fiuid, a vial is weighed, filled with 
water, and then again weighed. The difference gives the weight of the water. 
Now pour out t^ie water and refill the vial either with spirits, worts, beer, 
syrup, or some other liquid, and ascertain the weight of each. Then divide 
the weight of each of these fiuids by the weight of the water, and the quotient 
indicates the specific gravity. It is very convenient to use a vial made to 
contain exactly 1000 grains of water, as then, without any calculation, the 
number of grains which such vial contains of any liquid expresses its specific 
gravity. The specific gravity of a fiuid can also be ascertained by finding 
how much a given solid loses of its absolute weight by being weighed in it 
(pp. 24, 42). The specific gravity of a solid may also be ascertained by 
finding how much of its absolute weight is lost by weighing it in a fiuid of known 
gravity {ibid). Various modes have been adopted for ascertaining these rela- 
tive weights, one of which is the HydrosttUic JBcUance, which differs from a 
common balance chiefiy by having a small 
hook under its scale, from which hook is 
suspended, by means of a horse-hair, the 
different articles to be tried, so that they may 
be immersed in water without wetting the 
scale. A species of steel-yard balance is 
sometimes employed, as represented in the 
margin. The principle upon which these 
operations depend is as follows. Every sub- 
stance becomes lighter in water, in proportion 
to the amount of water displaced. If it dis. 

places less water than its weight in the air, it sinks ; if more, it floats. Even 
very heavy bodies can be made to float by increasing their volume. But the 
same body will sink to a greater or less depth in different liquids : deeper in 
the lighter ones, and not so deep in those which are denser. This has sug- 
gested a very convenient instrument for determining the specific gravity of 
liquids, the Hydrometer or aerometer, an instrument which consists of a hollow 
tube, to cause it to fioat, the under part being loaded with quicksilver, to give 
it a vertical position, and having at the top a graduated scale, to indicate to 
what depth it sinks in the fiuid, the specific gravity of which is under con- 
sideration. The strength of spirits is ascertained by a hydrometer of this kind. 
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I. MALT. 

The manufacture of malt * is a chemical process for con- 
verting raw grain into a saccharine substance, to be after- 

■ ■ ■ ■ ■ ■ " ■ I r T.i nil - 

Another instnmient of this deflMniption is the SaeefuaromeUrt which, as its 
name imports, is a measnre of sweetness or saccharine matter, and which is 
calculated to show the specific gnTity of worts or wash, instead of spirits, 
upon the principle the conrerse of that which is applied to spirits ; for as 
spirltnons liqnors are strong in proportion to their ICTlty, and weak in propor- 
tion to their grarity, and the hydrometer, therefore, sinks deeper in strong than 
weak spirits : so, on the other hand, worts are weak in proportion to their 
levity, or strong in proportion to their graTity ; and the saccharometer, there- 
fore, sinks deeper in weak than in strong worts. The hydrometer and saccha- 
rometer used for Rerentie purposes are deserfbed nnder the head " Spirits." 
{Infra, pp. 198, 208.) 

Scaporeition consists merely in subjecting a solution to such a degree of 
heat as will enable it to part with the whole or a portion of its moisture, 
thereby enabling solutions of metallic and other salts to crystallise, decoctions 
to become thicker and more concentrated, and precipitates to lose their 
adherent moisture and to become dry. In subjecting a substance to eraporation, 
no notice is ordinarily taken of the vapour which flies off. If the liquid is to 
be preserved, the process is called Distillation. 
This process is conducted in close vessels 
with some contrivance annexed to them for 
condensing the steam which arises, and re- 
taining the liquid which flows from it. The 
general nature of distillation will be under, 
stood by its application to water, which should 
always be used in a distiUed state for a che- 
mical experiment. To make this in sufficient 

quantity, a small glass retort is half-filled with water and heated by means of 
a spirit lamp placed underneath it, as in the mai^. The retort is fixed 
into the end of a glass receiver, and luted to it by means of a mixture of flour 
and whiting, of equal parts, and one-tenth of its quantity of salt, with 
water to muke it into a paste. The steam from the water, as it forms, passes 
through the neck of the retort into the glass receiver,' which is placed in a 
vessel filled with cold water, and is there condensed. That the refrigeration 
may take place more rapidly, the receiver is covered with coarse blotting 
paper, which is frequently moistened by cold water; The distilled water 
obtained by the process is purer than spring water, for this reason, that the 
non-volatile, earthy, and salhie portions contained ia all spring water, do not 
ascend with the vapour, but remain in the retort. Water may also be distilled 
in a common still, such as is used for distilling spirits (p. 199). 

* Malting is the process of preparing barley or other grain for brewing or 
distillation. As these results can only be obtained fh)m a saccharine basis, 
(that is a substance possessing the nature of sugar), the starch of the barley 
must first be converted into this saccharine matter before the final change into 
ale or spirits can be obtained. As the chemical change from starch to 
saccharine matter is found to exist to the greatest extent in all seeds when 
they begin to vegetate for the purpose of growth and reproduction, it became 
desirable to form an artificial process of vegetation as nearly resembling the 
natural as possible ; and this has been done in the various stages of malting. 




190 CHBMIBTRY. [CHAP. VI. 

wards used in the brewing of beer or the distillation of 
spirits. For this purpose the grain is made to vegetate 
artificially to a certain extent, by steeping it in water and 

As vegetation cannot occur without heat and moifltnre, it is the object of tiie 
maltster to supply both of these in such proportions as are requisite for the 
natural budding and growth of new roots and leayes. For this purpose, the 
dry barley is first put into a cistern containing as much cold water as will 
cover all the barley introduced. Here it must remain tiU it is sufficiently 
saturated (which by law cannot be less than 40 hours), but the precise time it 
should remain depends on the state of the atmosphere and the quality of the 
barley. Should the weather be very cold, and the grain dry and hard, it has 
been known to require 92, 98, and sometimes 112 hours steeping, as is the 
case in the north of Scotland. The water first introduced is usually drawn 
off, and a fresh supply substituted during the process. During the steeping, 
three changes take place in the grain : 1, It imbibes moisture and increases 
in bulk ; 2, Carbonic acid gas is generated, some of which is eyolved, but tho 
greater portion of it remains in the steep water ; 8, A portion of the husk or 
skin of the barley is dissolved, in consequence of which the steep water 
acquires a yellow colour, and contracts a peculiar smell. The quantity of 
moisture imbibed depends generally upon the g^oodness of the barley, and the 
length of time it remains in steep. The swell may be reckoned in general at 
one-fifth of the original bulk, or, according to the legal allowance, 18j^ bushels 
for every 81^ of dry barley wetted. 

When the barley is judged by the maltster to have remained long enough in 
steep, which is the case when the two ends can be squeezed together between 
the finger and thumb, the water is let off, and the grain allowed to drain. It 
is then thrown into the eoueh-frcune, a rectangular vessel, or a portion of the 
malthouse partitioned off, where it forms a heap, usually about 16 inches 
deep, and remains at least 26 hours, or 30 if not sooner gauged by an officer. 
It is then deemed to be a floor, and being spread upon the ground is ftom 
time to time turned with a wooden shovel, an operation which is called 
" working on the floor." Here, the maltster is not allowed to wet or sprinkle 
it with water before it has been 12 days, or 288 hours, out of cistern ; 
unless it has been kept in the cistern 50 hours, in which case he is allowed 
to sprinkle it, on notice, at the end of 6 days, or 144 hours. During the first 
three or four hours after the grain has been thrown out of the cistem, it feels 
dry, the external moisture being either absorbed or evolved, and the tempera- 
ture is the same as in the cistern ; but, afterwards, a gradual increase of heat 
becomes perceptible, and continues to rise till the temperature of the grain is 
about ten degrees higher than the atmosphere. This takes place about 96 
hours after the grain has been thrown out of steep, and at this time it exhales 
an agreeable odour, something resembling that of apples, and has become 
moist. This is called sweating by the maltster, and forms an important stage 
in the process of malting. The action of heat upon the moist barley causes 
the saccharine fermentation which results in the protrusion of roots ; in bear 
or big, the rootlets amount to three, and in barley to five or six. These 
rootlets increase in length rapidly, and the principal art of the maltster is directed 
to keep them short till the grain is sufficiently malted, as a great part of the 
saccharine particles of the malt would be otherwise conyeyed into the roots, 
and finidly lost. The temperature requires also to be checked ; for, if allowed 
to continue, it would run so high as to char the grain, if not to set it on fire ; 
at any rate, it would completely stop the process of the saccharine fermenta- 
tion. To accomplish these purposes, the grain is turned upon the floor 
regularly, and laid thinner at every turning, till it is reduced from about 
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afterwards spreading it out in heaps or floors of various 
thicknesses, the vegetating process being stopped at a certain 
point by the application of heat. The chief object of the 

16 inches to 3 or 4 inches, the number of turnings being regulated by the 

temperature of the grrftin, but seldom fewer than two each day. In England, 

the temperature of the grain on^the floor is kept as nearly as possible at 60% 

and in Scotland at about 55<*. While the grain is on the floor it absorbs 

oxygen gas, and emits carbonic acid gas. About a day after the sprouting of 

the roots, the rudiments of the future stem, caUed acroapire by the maltsters, 

may be seen to lengthen. It rises from the same extremity of the seed with 

the root, as at a, and, turning round, advances within 

the husk, through the body of the grain, and at last issues 

from the opposite end, at h ; but the process of malting is 

stopped some time before the stem has made such progress 

as to burst the husk. As the acrospire shoots along the 

grain, the appearance of the kernel or mealy part of the 

com, undergoes a considerable change. The glutinous 

and mucUaginous matter in a great measure disappears, 

the colour becomes whiter, the taste is sweet, and the 

texture so loose that it crumbles to powder between the 

fingers. The whole art of malting depends on the proper regulation of these 

changes. The time that grndn is kept on the floor Taries according to circum*. 

stances. The higher the temperature at which it is kept, the more speedily 

it is converted into malt. In general 14 days in England, and 18 in Scotland, 

may be specified as the average time, but maltsters dififer much in their mode of 

working, and consequently in the time employed for completing the process. 

After the com has been sufficiently worked on the fioor, to stop the germi- 
nation it is dried on a kiln with a perforated bottom, which Is heated to 
the requisite degree by a fire beneath. At first the temperature is not higher 
than 90*^, but it is elevated slowly to 140*^ or upwards. The great secret 
in drying malt properly, consists in keeping the heat very low at first, and 
raising it gradually as the moisture is dissipated ; for a higher temperature 
would infallibly blacken or even char the malt, and would certainly dimi- 
nish considerably the quantity of soluble matter which it contains ; but as 
a g^eral rule, it may be observed, that the more rapidly malt is diied off, 
the more its bulk increases. The time of kiln drying varies according to 
the quantity of grain exposed to the action of the heat. For brewing malt 
the average may be taken at two days. In drying pale malt it is laid thick 
upon the kiln and the fire is applied more gradually than for brown malt, 
the colour of which is imparted by a strong fire towards the end of the 
drying process. In drying porter malt, it is laid quite thin upon the Viin^ 
and while one man keeps stirring it, another is applying a strong wood fire 
to it, which is called " snapping malt." After the fire is withdrawn, the 
malt is allowed to remain on the kiln till it becomes nearly cold. By the 
kUn drying all vegetation is not only stopped, but the roots of the barley, 
or, as the maltsters caU them, comings or coombSf are dried up and foil off. 
They are separated ftom the malt by passing over the surface of a kind of 
wire sieve, which allows the comings to drop through. 

In the course of the malting process, the grain thus undergoes a remarkable 
ohangre. At first it consists entirely of starch, agglutinated in the grain, so 
as to make a solid and very firm mass ; but in the malt it is quite loose 
and mealy. Hence it would appear that the glutinous and mucilaginous 
matter of the barley is chiefly employed in forming the roots ; but how far 
the starch is altered into the saccharine state hasnot been definitely ex- 
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officer's survey of this commodity is to prevent the introduc- 
tion of grain that has not been charged with daty. 

To ateertain whether barley has been irregtdarly introduced 

plained. Dr. Ure states that the sabstance of the grain is converted into 
sacoharine matter as &r as the acroepire proceeds, sad that that part of the 
grain to which it has not reached remains unchanged in a starchy state. 

It has been estimated that a quantity of good barley which weighs 100 Ibe. 
being judiciously malted, will weigh, after drying and sifting, 80 lbs. Since 
€he raw grain, dried by itself at the same temperature as the malt, would 
lose 12 per cent, of its weight in water, the malting process dissipates out 
of these remaining 88 pounds, only 8 lbs. or 8 per cent, of the raw barley. 
This last consists of : — 

\\ per cent dissolved out in the steep water, 
S „ dissipated in the kiln, 

8 „ by the falling of the fibrils, 
\ „ of waste. 

Bear or big malt sustains a loss of weight of about 15 per cent. 
The huUt of g^ood malt exceeds that of the barley from which it was made 
by about 8 or per cent. 

The following are the results of Dr. Thomson's analysis of barley and the 
malt made from it : — 

Barley. Halt. 

Gluten 8 1 

Sugar 4 16 

Gum 5 14 

Starch 88 69 



100 100 

In order to discover whether grain has been fraudulently introduced, the 
officer should make himself perfectly acquainted with the nature and effects 
of the different parts of the operation. He will thus be enabled by expe- 
rience to know the exact age of the grain in any part of the process and 
distinguish it from gprain of any other age or steeping. The amount of his 
differrait gauges will also be a criterion of the honesty of the trader. 

The principle upon which the different allowances are made upon malt in 
its various stages of operation is a presumption, as already stated, that 100 
cistern or couch bushels, or 163 floor bushels, gauged after the grain has 
been emptied from the cistern, will make only 81*5 net bushels. The mode 
of making calculations on this subject is as follows : — To reduce any given 
number ofdstem buafielt to their equivalent m dry malt, — ^Multiply the cistern 
or couch bushels by *815, and the product will be the equivalent in net 
bushels, (p. 101.) 7b reduce any number of floor bushels to net bushels. — 
Multiply the given number of floor bushels by *5, the product will be the 
equivalent number of net bushels. Ibflnd u)hether a floor gauge will produce 
a better charge than the cistern or couch busJtels to which such floor belongs, — 
Multiply the amount of the best cistern or couch gauge by 1*63, and if the 
product be equal to, or exceed the amount of the floor gauge, the best cistern 
or couch gauge will be the charge ; but if that product be less than the 
amount of the floor gauge, the floor gauge will be the charge ; as in the 
following examples : — 

The best cistern gauge of a steeping of barley was taken on October IS, 
m. p. 5, amounting to 96 bushels, and couch gauges of the same taken on 
18 m. p. 9, and 19 m. p. 9, each amounted to 100 bushels ; a floor gauge 
taken 28 m. p. 8, amounted to 166*9 bushels ; frt>m which of the gauges does 
the eharge arise, and what are the net bushels T 
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into a floor of malt.* — Take a sample of the suspected grain 
and put it into water ; if any portion sink to the bottom 
much sooner than the other, it is an indication that the grain 
has not all been steeped at the same time. 

100 (best couch) x l-63=il63, -which, being less than 166*9, leares the 
best charge on the floor ; therefore, the best cistern or couch gauge is 
cancelled in the Survey-book, and the best floor gauge left. Then, 166*9 x '5 
= 83*45, the net bushels to be charged. 

If the best floor gauge, taken as above, had been 160, the charge would 
arise from the best couch gauge, that being greater than the equivalent 
floor gauge, and the net bushels in such case would be 81*5 ( = 100 x '815). 

If the Officer require to know readily whether the charge will be on the 
cistern or floor, a near approximation to the true quantity may be obtained 
mentally as follows : — Multiply the couch bushels by *6, and add the pro- 
duet to the couch bushels: thus, in the foregoing example, 100 x '6 + 100 
= 160. Then, if greater accuracy is required, add 3 bushels for every 100 
couch bushels; thus, 160 + 3 = 163 as above. When the quantity is not an 
even 100, a proportionate amount must be added, as 1*5 for every 50 ; '3 
for every 10, &c. 

* All sorts of practices are resorted to for the purpose of smuggling the 
grain through the malthouse without being properly charged with duty. 
Sometimes the grain is wetted in a private place and brought in as occasion 
offers, and mixed with the other floors. Sometimes a portion of the grain 
is privately taken out of the cistern after it has been steeped a certain time, 
and added to the youngest floor ; the deficiency in the cistern being met by 
the addition of dry barley from the chamber ; this is called " robbing the 
cistern." In some instances the grain privately steeped or conveyed away 
is concealed under a surface of dry barley in the bins ; and in others it is 
put into sacks, and placed with sacks of dry grain until room is made for 
it in the entered malthouse, where it is sometimes laid in the place of a 
depending couch, which has been artfully forwarded on the floor, or mixed 
with the younger floors, and then mixing these, or a portion of them, with 
or amongst the older floors. And, to prevent the increase occasioned by 
these frauds from being discovered, the kiln, which has been made purposely 
large, is fed with a brisk flre, and the excess occasioned by the fraudulent 
introduction dried off in the night, or between the Officer's visits. Some, 
times fraudulent maltsters heap their young floors, or lay them thick to 
force the vegetation, and thereby deceive the Officer. In order to prevent 
or detect these practices, the Officer is required by his instructions to take 
samples of the grain firom several parts of the cistern, especially when the 
grain purports to have been kept an unusual length of time in it, and by 
biting and otherwise carefully examining it, ascertain whether it be harder 
or less saturated than it otherwise ought to be. He is also to observe 
whether the water in the cistern be warm, or whether there be an unusual 
space left between the cistern and the youngest floor, or between that and 
the next oldest floor, and whether the kiln be charged high, and fed with 
a brisk fire ; he is likewise carefully to examine the grain on the floor, and 
observe whether any extraordinary increase has taken place, especially after 
the flfth and sixth days after being emptied from the cistern ; and to observe 
whether there be any new wettings laid between the old ones, or any 
addition made to any of the depending floors ; and whether any couch or 
floor has been illegally watered or sprinkled ; and to examine particularly the 
com on the kiln, in order to discover whether there be any diversity in its 
growth and appearance. Should any illegal mixture be suspected, the rule 

S 
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To find whether grain has been properly dried on the kiln. 
— Take a sample of the suspected grain and sow it on a flannel 
or in a garden pot ; if it grow like barley, it is an indication 
that it has not been properly worked and dried on the kiln.* 

in the text affords a useful criterion for testing the correctness of the sus- 
picion, but it cannot be relied on as evidence of any illegal mixture without, 
at least, being confirmed by other testimony. When, therefore, an Officer 
has satisfied himself that the house is fraudulent, he should make sudden 
and unexpected returns to it, and survey late in the evening and early in 
the morning, or cautiously watch the proceedings of the maltmen until the 
fraud is detected. 

When a house is worked honestly, the charge of duty is usually on the 
couch, and if the swell there does not show an increase of at least 23 per 
cent, upon the dry barley, it is an indication, under ordinary circumstances, 
that fraud has been resorted to. This is a most useful criterion, and may be 
ascertained by multiplying the first cistern gauge by 1*23, as in the following 
example. The first dip in the cistern, one hour wetted, was 15 inches, the 
area of the cistern being 4'80=72 bushels ; this quantity being multiplied by 
1*23 gives 88*56, the quantity which ought to be in the couch, at least. 
Then suppose the area of the couch to be 8'41 and the dip 10*7 = 89*987 
bushels. This shows that the couch contains 1*427 bushels, more than 23 
per cent, upon the dry barley. If in this case there had been less than 88*56, 
the increase would have been imsatisfactory. The operations may be readily 
performed on the sliding-nile by the lines A and B (p. 57). 

To evade the charge falling upon the couch, maltsters frequently resort to 
the practice of treading or pressing the malt in that stage, especially about 
the sides and edges, where the dips are not usually taken. The only effectual 
way of preventing this is, for the Officer to be present as often as possible 
when the corn ia thrown out. The leg^l test for ascertaining whether the 
com has been unduly compressed, is to throw the com out of the couch and 
return it again, and if an increase be found over the first gauge in any greater 
proportion than 5 per cent, before it shall have been emptied 8 hours, or 6 
per cent, before it shall have been emptied 16 hours, or 7 per cent., if it shall 
have been longer emptied, it is deemed conclusive evidence that the grain 
had been trodden, and subjects the party to a ];>enalty of £100. 

To discover privately-steeped grain, the Officer is likewise required to 
examine the several parcels of dry barley in the malthouse, and ransack the 
dry barley in the malt store-rooms, and bins, and the adjacent outhouses, &c. ; 
and should any of the sacks feel damp or moist, he should examine the con- 
tents. He is also to search for private and concealed utensils and places for 
steeping com, and rooms or places for making malt or laying it in. And for 
this purpose he is to be careful to observe that there is no door, cupboard 
like the wall, no range of boards to be taken down, nor any private passage 
from the malthouse to any other place. And whenever he shall have cause 
-o suspect fraud, by running of floors or otherwise, he is to take gauges of all 
the depending floors, and samples of them, if necessary, which should be kept 
in separate bottles closely corked and sealed down, and locked up under Mb 
own especial care. 

* It must be observed that the vegetation of the malt is not conelunce 
evidence of its not having been dried upon the kiln. Mr. Farey states that he 
has taken malt dried at the temperature of 175'', put it into a garden pot 
filled with soil, and seen it vegretate apparently as well as raw grrain placed in 
the same situation. But he admits that malt, reduced to the colour of burnt 
coffee by heat, would be deprived of the power of vegetating : and, as a 
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II. SPIRITS.* 

Spirits are produced by Distillation, which is a chemical 
process whereby a fluid is converted into vapour by means 
of heat, and that vapour turned into a state of fluidity by 

general rule, it may be laid down, that when malt has been regularly worked 
and dried upon the kiln, its power of vegetating is gone ; or, at all events, if 
a thin blade should spring up, it will wither away, after growing two or 
three inches. 

^ The following account of the mode in which spirits are manufactured in 
this country is founded partly on an excellent article on distillation in the 
Encydopasdia Britanniea ; but it must be observed that the process varies in 
different parts of the country, and even in different distilleries in the same 
locality ; and improvements in this really scientific art are so rapid and 
various, that it is impossible to say what particular mode of operation is 
adopted in any g^iven distillery. The processes described, however, will 
explain the general principles on which distillation is based. 

It seems established, by the experiments of chemists, that no other sub- 
stance can be converted into spirits by fermentation than sugar ; and that, 
therefore, all bodies, from which spirits are extracted, must first be changed 
into a saccharine basis, if they have not such already, before undergoing the 
process of distillation. Extracts ft'om different saccharine bases have different 
names, according to the particular kind of sugar they were reduced from : 
thus the spirit derived from the refuse of common sugar is called " rum ; " 
firom wine, "brandy;" and firom grain — as barley, &c., "malt-spirits," or 
" whiskey." The substances employed in this country in the manufacture of 
spirits upon the great scale are different kinds of com, such as barley, rye, 
wheat, oats, buck-wheat, and maize. Peas and beans have also been occa- 
sionally used in a small quantity. Sometimes sugar or molasses is employed ; 
but as this is only to a limited extent, it is considered best to confine the 
description of the process to the distillation of spirits from different kinds of 
grain. The principles in these grains, from which the spirits are indirectly 
produced are starch and a little sweet mucilage, which, by a peculiar process, 
called "mashing," are converted into a species of sugar. The sugar so 
formed is the immediate generator of alcohol, by the process of fermentation. 
The alcohol is separated from the liquor in which it is fermented by distilla. 
tion. The manufacture of whiskey or ardent spirits, therefore, consists of 
three distinct operations, viz., Mcuking, Fermentation, and Distillation, 

MASHIMG. 

Malting is the most effectual method of converting starch into sug^r ; and, 
therefore, the grain used for making spirits is usually either malted or mixed 
with malted grain. The process of malting (see p. 189) has the effect of con- 
verting the greater part of the grain into sugar ; but a portion of it remains 
in a state of starch, and requires to be mashed, in order to its complete con- 
version into saccharine matter. The grain is coarsely groimd or bruised, 
and put into a vessel called a nuuh tun, along with a proper proportion of 
hot water, and the mixture is subjected to agitation by a mechanical revolving 
apparatus, similar to that employed in beer breweries. Much importance is 
attached to the quantity of water, and the heat at which it is put in, as it is 
impossible to extract the proper quantity of worts at the reqiiired gravity 
without these matters being duly attended to. When malt alone is used, the 
water first run into the mash tun has usually a temperature of 160" or 165° ; 
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means of cold. The basis of all spirits is a saccharine 
matter^ and the materials most commonly used in the 
United Kingdom for producing such spirits are malt, 
barley, and other kinds of grain. For converting the 

but when a considerable portion of raw grain is mixed with the malt, the 
water is let on at a lower temperature, from 145^ to 155", to prevent the for- 
mation of such a pasty composition as would not allow the worts to run off 
readily. The following are the quantities of malt and raw grain mixed, which 
hare been found to afford a good product of whiskey in a well-conducted 
Scotch distillery : — 

252 bushels of malt at 40 lbs. per bushel. 

948 „ barley, 531 „ 

150 „ oats, 47$ „ 

150 „ rye, SS^ „ 

From each bushel of this mixture, 2| gallons of proof whiskey, specific 
gravity '920, may be obtained, or 18| gallons per quarter. A few distillers 
are skilful enough to extract 20 gallons fix)m a quarter of the mixture. 10 
gallons may be considered a fair proportion of water to be introduced into the 
mash tun for every bushel of meal at the first inftision. After 2 or 3 hours 
agitation, the whole is left to repose for an hour and a half ; and then the 
worts are drawn off, over the top, to about \ the volume of water employed ; 
the rest being entangled in a pasty state among the farina. About | of the 
first quantity of water is now let into the tub, but at a temperature somewhat 
higher, and the mashing motion is renewed for nearly half an hour. A 
second period of infusion or repose ensues, after which these second worts 
are drawn off. Both infusions must be cooled as quickly as possible down 
to the temperature of 80° or 70°, otherwise they are apt to run into the 
acetous fermentation, by the rapid absorption of atmospheric oxygen. This 
refrigeration is usually effected by exposing the wort for some time in large 
shallow cisterns, called coolers^ placed near the top of the building, where it 
luay be freely exposed to the aerial currents. But it is sometimes cooled by 
being passed through serpentine tubes, surrounded with cold water, or by the 
agency of ventilators blowing o>'er its surface in extensive cisterns, only 3 or 4 
inches deep. After the second wort is drawn off, a third quantity of water, 
fully as great as the first, but nearly boiling hot, is run into the mash tun, 
and incorporated with the pasty substance by agitation ; after repose, a third 
wort is also drawn off, cooled, and either directly mixed with the preceding 
vorta or after It has been concentrated by boiling down ; in most cases, how- 
ever, it is reserved, and used instead of water for the first infusion of a fresh 
quantity of meal. 

The density at which worts may be let down into the fermenting tuns must in 
England be between I'OSO and 1*090 ; and in Scotland, between 1*030 and 
1*080, which, for sake of brevity, are caUed 50, 90, 30, and 80, omitting the 
1*0, common to them all; and the distiller is required to work at the 
density or gravity declared, until he gives another declaration. At these 
densities, the quantities of solid saccharine matter contained in one barrel of 36 
gallons are 47*25 lbs., 85 lbs., 28 lbs., and 75 lbs. respectively. 

About 150 gallons of wort or wash are obtained from each quarter of com 
employed. The first wort will have generally the density of 1*078, when the 
grain is good, and the mashing i£i well managed ; and the second, a density 
of 1*054, so tliat the mixture will have a specific gravity somewhat above 
1*060. Every 100 gallons of wort is required to produce 1 gallon of proof 
spirits for every 5 degrees of attenuation which its grravity undergoes in the 
fermenting tun ; so that if it falls from 1*060 to 1*000, 12 gallons of proof 



CHAP. VI.] SPIRITS. 197 

materials into the state proper for distillation, they are first 
subjected to mashing and fermenting processes — similar to 
those used in brewing beer — so as to produce an alcoholic 
liquid called worts, or wash. After fermentation the worts 

spirits are supposed to be generated, and must be accounted for by the 
distiller. For the mode of ascertaining the gravity of the wort, see pp. 
198, 206. 

FE&MXNTATIOir. 

Fermentation is undoubtedly the most intricate, as it is the most important 
process in distillation. Experiments have proved that the quantity of saccha- 
rine matter converted into alcohol is dependent upon the proportion of 
ferment or yeast introduced into the worts. If too little be used, a portion of 
the sug^ will remain undecomposed ; and if too much, the spirits will con- 
tract a disagreeable taste. In general, the worts are let down into the 
fermenting tun at the specific gravity of 1*050 or 1*060, and at a temperature 
varying from 60'' to 70°; and yecut or bttb is immediately poured in and 
thoroughly incorporated with it by agitation with a stirrer. If yeast be used, 
1 gallon of good porter yeast is put in for every 100 gallons of worts. Some- 
times bub is used, which is made of beer and porter yeast, and a quantity of 
worts from the first mashing. If 60 gallons of bub are to be made, 40 may 
be worts, 5 ale yeast, and 10 porter yeast ; sometimes the bub is made partly 
ft'om ground barley. It is not allowed to be mixed if above the declared gravity. 
The effect of mixing yeast or bub with the worts, is fermentation, which 
causes the specific gn^avity of the wort to diminish, owing to the decomposition 
of the saccharine matter, and its conversion into alcohol and carbonic acid, 
which is called by distillers attenuation. When, by the attenuation, the 
specific gravity is dimioished to 1*035, one half.gallon more of yeast or bub 
is added, and another half-gallon at the specific gravity of 1*025, after which 
the worts usually receive no further addition of yeast or bub. From the 
appearance of the froth or scum, the experienced distiller can form a tolerably 
correct judgment as to the prog^ress and quality of the fermentation. The 
greatest elevation usually takes place within 36 hours after the commence- 
ment of the process. The object of the distiller is to push the attenuation as 
far as possible, which so far differs from that of the beer brewer, who wishes 
always to preserve a portion of the saccharine matter undecomposed, to give 
flavour and body to his beverage. The first appearance of fermentation 
shows itself by a ring of froth round the edge of the vat, usually within an 
hour after the addition of the yeast, and in the course of five hours the 
extrication of carbonic acid from the particles throughout the whole body of 
the liquor causes frothy bubbles to cover its entire surface. The tempera- 
ture meanwhile rises f^om 10*^ to 15°, according to circumstances. The 
greater the mass of liquid, the lower the temperature at which it was let 
down into the tun, and the colder the surrounding atmosphere, the more 
slowly will the phenomena of fermentation be developed, under a like propor- 
tion of yeast and density of the worts. In general, large vats afford a better 
result than small ones, on account of the equality of the process. It is 
reckoned good work when the specific gravity comes down to 1*000, or that 
of water, and superior work when it falls 4 or 5 degrees below it, or 0*995. 
After 36 hours, upon a moderate scale, the yeasty froth begins to subside ; and 
when the attenuation gets more advanced, the greater part of it falls to the 
bottom, on account of its density relatively to the subjacent fluid. In f^om 
48 to 60 hours, the liquor begins to grow clear, and becomes comparatively 
tranquil. It has been deemed advantageous towards the perfection of the 
fermentation to rouse up the wash occasionally with a proper stirrer, and in 
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are passed through a Still, or a succession of Stills, until, by 
evaporation and condensation, the spirit is obtained from the 
worts in a state sufficiently pure for mercantile purposes. 

some cases to increase its temperature a few degrees by the transmission of 
steam through a serpentine pipe coiled round the sides of the vat. Some 
have imagined that a considerable portion of spirit is carried off by the great 
volume of carbonic acid gas eyolved, and have proposed to save it by covering 
the vats air-tight, and conducting the gas through a pipe in the lids into a 
vessel containing water.. The economy of the apparatus is not worth the 
expense and trouble which it occasions. Distillers content themselves with 
enclosing their vats after the first violence of the action, under tolerably tight 
covers. 

In the huge fermenting vats used by the com distillers of this country, the 
fermentation goes on far more slowly than when conducted uipon the moderate 
scale referred to in the account of this process given above. About 1 gaUon 
of yeast is added at first for every 100 gallons of wort, and a half-gallon 
additional upon each of the succeeding 4 days, making in the whole 3 per 
cent. ; when less can be made to suffice, the spirits will be better flavoured. 
The fermentation goes on during from 6 to 12 days, according to the modifying 
influence of the circumstances above enumerated. After the fifth or sixth day, 
the tuns are covered In, so as to obstruct, in a certain degree, the discharge 
of the carbonic acid, as it is supposed that this gas in excess favours fermen- 
tation. The temperature is usually greatest on the fourth or fifth day, when 
it sometimes rises to 85°, from the starting pitch of 60" or 66°. Whenever 
the attenuation has reached the lowest point, ascertained by the saccharometer, 
the wash ought to be distilled, since immediately afterwards the alcohol 
begins to be converted into the acetous fermentation. This acidification may 
be partially repressed by the exclusion of atmospheric oxygen. 

The density or gravity of wort is ascertained by an instrument called a 
a Saccharometer (pp. 189, 206). Wort is heavier than water, according to the 
quantity of saccharine matter which it holds in solution ; the weight or gravity 
of wort is therefore a criterion of its value, and one of the modes in which the 
duty is charged. The specific gravity of worts may be obtained, like that of 
any other liquid, from the weight which a solid body loses by immersion in it ; 
or by use of the weighing bottle (p. 188) ; but this is much more readily done 
by the saccharometer, which is so constructed as to show the weight or 
density of the worts in proportion to the depth it sinks in them. The saccha- 
rometer authorised by law to be used for revenue purposes, is one patented 
by the late Robert Bate, Esq., and called Bate's Saccharometer. It is made of 
brass ; the ball or fioat being a circular spindle, at the top of which 
is a stem and at the bottom a loop ; the stem bears a scale of 
divisions numbered downwards from to 30, each division 
indicating the one-thousandth part of the specific gravity of 
water. It is accompanied by 5 poises or weights, with the 
proper indications marked on them ; which poises are to be 
attached to the loop at the bottom of the instrument when needed. 
The poises are of different weights and sizes, so as not only to 
make an alteration in the weight of the saccharometer, but also 
in its bulk ; the graduations on the stem continuing to indicate 
the specific gravity in addition to the poise attached to the 
instrument. This instrument shows the true specific gravity at 
60° of the wort, as compared with that of water ; but the real 
object of its use is to ascertain in what degree the wort is stronger than 
water, it being declared by act of parliament, 6 Geo. lY,, c. 80, s« 53 : " that 




The density or gravity of the worta ia ascertained by an 
instniment called a Saceharometer, and the strength or 
purity of the spirit by an inEtrument called a Hydrometer. 

distilled water being uiunied u unity at flO=, ercrj degree ot (lie gtafity of 
wort ahall be CDrreApoDdeot (o the UuiuBDdth put of the specific gravity of 
■uch vater ; end tliat nil wort HhaJl be deemed to be of such giBTity b4 tlie 



the indication an the grayitj of llie worts, the whole iodlcatLoD being the true 
jpecifto gTBVll)' Bt the temperBture of 80°, as already rtated. The Initronieiil 
in furnished by the CommiaBionera for the use of oSeen at diilUleriea. and 
accompmied by i thcnnomcter and tablei. hy which the true graiity at any 
temperature may be readily ascertained. {Sre exampla n p. 206.) 

The Dnlshlng process in ttie manuCscture of spiritA is dutitiafum^ whereby 
the fermeated wort or waah, having been conveyed into a S/illr is made to 
boil, and the ipitituom parte arising in vnpnur are condensed and refrigerated ; 
and then coUeeted into another vessel as spirits There la no chemical 
apparatus whieh has ondergone so many metamorphoses as the still and con- 
denser. The old and oonunon kind ot 
BtlU, as represented in the margin, may 
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the first and last portions received, and constitutes, by its oombinatiDii, what 
is styled the atron^ and weak /rinU in the language of the distiUers. These 
milky feints sre carefully separated from the limpid spirit, by turning them 
as they begin to flow from tie worm end into distinct channels, which lead to 
separate receiewj. From these receivers the varions qualities ot spirits, low 
wines, and feints are, for the purpose of redistiUatiou, pumped up Into 
eharffioff backt, from which they are mn, in gauged quantities, into the low 
wines Bnd spirit atilli. The spirit is ultimately collected In the tjiiril reeateri, 
where it is gauged, and taken account ot for cbarging the duty. 

Oaff^i Sim, which Is now Dsed in many distilleries, is constiucted on the 
following principles. It has been found that the points of temperature at 
which water and alcnbol boil are 212' tor the former, and 173' for the latter ; 

posed ot water and alcohol, it will be condensed until it has raised the mlitnre 
to its own boiling point ; after which the alcohol evaporates by the further 
application ot steam. When a mixture ot Bteam and alcoholic vapour is made 
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To find ilie gravity of worts used for distillery purposes* — 
Pour a sample of the wort into a proof glass, and immerse 

to pass through a liquid composed of water and alcohol, similar effects are 
produced ; for after the mixture has arriyed at its hoilhig point, the Taponr 
passing through loses some of its watery parts, and an equivalent quantity of 
alcohol is volatilised, and the mixed vapour, after passing through the liquid, 
carries off a larger portion of alcohol than it hrought with it. When a mix- 
ture of steam and alcoholic vapour passes into a condenser or worm, the 
vapour first condensed will contain more than a mean proportion of steam or 
watery vapour ; and if the size of the condenser or worm be not sufficient, or 
the temperature of the bath in which it is immersed be too high to condense 
all the vapour, that portion of it which escapes uncondensed will contain more 
alcohol than the portion condensed. (See Morewood on Inebriating Liquors,) 
The body of the apparatus for distUling on these principles consists of an 
oblong vessel, and a long colunm erected thereon. The lower part of the 
column is called the analyserj and the upi)er part the reetifier. In some stills 
the analyser is placed in one column, and the rectifier in another, parallel to 
it. The annexed eng^raving represents a sectional view of that part of the 
still wherein the wash is deprived of its alcohol, and the vapours analysed ; 
and may be regarded as the most simple form of the apparatus, a number of 
ingenious contrivances being added in detail for carrying on the process more 
effectively ; a is a large chamber, sometimes divided horizontally by a per- 
forated plate of iron with valves, and is for the reception of the spent wash 
after it has passed along the vermicular pipe and down the column ; m is a 
pipe for admitting steam into the bottom of the vessel from a boiler placed at 
any distance from the apparatus. The lower half of the column is divided into 
compartments by horizontal metal plates, e e ; each of these plates is turned 
down at one end until it nearly touches the plate next underneath, the 
openings being at alternate ends, thus 
leaving a passage throughout the whole 
of them, by which any liquid falling on 
the top plate may descend into the next 
under it, and from that to the third, 
&c., until it arrives at the last plate. 
These plates are perforated with very 
numerous holes, so very fine as only to 
allow of the passage of steam upwards, 
but not of the liquor downwards, it being 
allowed to fall only at the ends of the 
plates. Sometimes these plates are 
fitted up with dropping-pipes in place 
of the openings at the ends, through 
which the liquor flows from plate to 
plate ; the upper end of the pipe project- 
ing an inch or two above the plate in 

which it is inserted, so as to retain at all times a stratum of wash of that depth 
on each plate. The lower end of each pipe dips a little way into a shallow pan 
lying on the plate underneath ; which pan, of course being full before any liquid 
flows over, the end of the pipe is constantly immersed in liquor, by which 
means the e8cai>e of vapour through the pipe is prevented. Besides the per- 
forations, each plate is ftimished with two valves, which open upwards when 
the amount of steam is too great to get through by the former process : e is 
a pipe by which the alcoholic vapour, after it has passed through the emaly$er 
and rectifier ^, is conducted into the vessel dj which is made perfectly dose. 
The vapour here coming in contact with the pipes in which comparatively 
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the thermometer, stirring the sample with it ; put the pilot 
into the sample, so as to ascertain what poise is to be used 

cold wash is flowing, will be condensed on the surface of the pipes ; trom this 
it descends, in a liquid state, through the pipe h into a refrigerator of the usual 
kind. The mode of action is this : — The zigzag pipes are first filled with 
wash from the large vessel /, through the pipes k A, which may be sent 
through the pipes by a force-pump, should the force of gravity not be suffl. 
eient, or the wash charger be placed lower than the top of the column. The 
quantity of wash introduced is regulated by a tap or cock ; and as it is neces- 
sary that the wort should not reach the boiling point while in the pipe A;, a 
thermometer is placed on the pipe, and, by increasing or diminishing the 
quantity of wash, its temperature may be regulated. The wash thus passes 
through the pipes, and is discharged on the plates e «, till it falls into the 
vessel a, by the pipe /. During this process it has undergone a change. The 
supply of steam from the boiler enters by the pipe m, perforated so as to 
spread the steam over the vessel containing the spent wash ; and by heating 
it to the proper temperature, should any spirit still remain, it is distogaged, 
and carried up with the steam passing through the plates by small holes and 
valves, and through the stratum or sheet of wash which each plate contains ; 
the wash as it descends giving out a continuous portion of its alcohol to the 
steam as it passes over every plate, until the wash is entirely deprived of its 
spirit, which is generally the case when it has arrived at the 7 th or 8th 
plate ; but the greater the number of plates used the better will the wash be 
exhausted. In some stills these plates are continued to the head of the 
column, the pipes passing between them ; in either form, however, the steam, 
still rising, surrounds the pipe at the head of the column, and, by this means, 
heats the wash in its passage to the plates. The same thing takes place when 
the steam has passed over through the tube e into the vessel i2, where, meet- 
ing with still colder wash, and consequently parting with a proportionate 
degree of its caloric, it finally becomes condensed on these pipes, and passes 
out of the vessel through A, in a state of spirit, to the refrigerator. It wiU 
be seen that any vapour condensed, which is generally water, on the pipes in 
the column, will fall on the plates and mix with the wash, while that in the 
vessel d is carried off as spirit. From the vessel a there is a pipe with a cock 
to the vessel t, through which the spent wash, after it has remained a suffi- 
eient time to have all its alcohol abstracted, is conveyed in its boiling state to 
the vessel i, where it surrounds the pipes containing the wash, and thus com« 
mences the process of heating it. This is occasionally drawn off, and a fresh 
supply admitted from a, according as it is required, or is made to flow con- 
tinuously through a pijw at the top, should no spirit descend into o. A small 
steam pipe rises from the chamber a, with its upper end opening into a box 
or chamber ; into this chamber the end of a worm projects from a cistern of 
cold water. The steam rising up the pipe is nearly all condensed in the worm, 
and flows back into a by the pipe. The smaU portion of the steam uncon- 
densed is allowed to escape at the upper end of the worm, and the flame of a 
small lamp is constantly kept over the orifice ; when, should any quantity of 
alcohol descend with the wash into the chamber a, it will rise with the steam 
through the pipe and worm, and immediately take fire from the fiame of 
the lamp ; thereby warning the attendant to increase the supply of steam, or 
diminii^ the quantity of wash, as may seem necessary. Sometimes, in place 
of this, there is a small apparatus, by which a portion of the steam in the 
chamber a is condensed, cooled, and made to flow constantly through a 
sample jar, in which is a hydrometer, or, what is better, two glass bubbles : 
one of the specific gravity of 1000 ; the other, 998. The attendant knows all 
la right when these babbles, or even the lightest of them, float in the 
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with the saccharometer, and attach such poise accordingly. 
Dip the saccharometer into the liquor as far as the bottom 

Munple ; and thus the chamber a may be emptied without any risk of loss. 
When all the wash is gone, a quantity of water is let into the wash charger 
and sent through the pipes, to finish the process and obtain the last portions 
of alcohol. The water for supplying the boiler passes through a long coil of 
pipe immersed in the boiling hot spent wash, by which means it is raised 
to a high temperature before it reaches the boiler. It will be seen that 
the vapour passing through this apparatus is all condensed by the washj 
not watery the steam and wash acting upon each other as they pass from 
opposite ends of the apparatus. The consequence of which is, that about 
three-fourths of the fuel used with the common still is saved. These stills 
make from 2000 to 3000 gallons of spirits per hour. (See Ure*a Dictionary.) 

Messrs. Blyth and M'Culloch have lately patented a " Dotible-aetioned Stilly** 
by means of which a single operation is substituted for the repeated distillation 
by the old stiUs, of the wash, feints, low wines, &c., for the purpose of getting 
rid of thb excess of oil. This consists of a wash still and rectifying still com- 
bined. The vapour that is generated by applying heat to the wash still passes off 
through the head and the connecting beak into the main worm, where it is 
liquified. From the lower end of this worm it falls into a ftmnel safe, from 
whence it is conveyed into the compartment separated from the main wash 
still by a partition and tube ; and in this compartment, which is termed the 
rectifying chamber, it is exposed to the heating effect of the vapour arising 
from the wash still. The liquid in the chamber is thus volatilised and 
conveyed by upright tubes to the second beak and worm, flowing from the 
latter a rectified spirit. The safe through which the low wines, or first 
product of the wash, flow, is fitted to the circular part of a U-shaped pipe, 
in which part also there is a two-way cock. The U-pipe being inverted, one 
leg discharges into the rectifying chamber or still, and the other into the 
main or wash still. The rectifier is also furnished with an overflow pipe, and 
a discharge valve, the overflow pipe being so constructed, that by means of a 
ball valve attached to the lower end of it, any overcharge of the rectifying 
still will be provided against by the liquid fin^g a free passage back to the 
wash still, while, at the same time, no portion of the liquid in the wash still 
can get into the rectifying one ; and by the discharge valve, the contents of 
the rectifier may at any time be let into the body of the main still ; thus 
giving the distiller an opportunity of modifying his operations as he may 
desire. There are two worm tubs ; one is merely an open vessel, containing 
the worm connected with the beak of the rectifying still ; the other, or main 
worm tub, is fitted with two worms, one connected with the wash still head 
or beak, smd another through which cold water flows, as circumstances may 
require. This tub is a close vessel, with the exception of an escapement 
through a head, similar to that of a still, the purpose of which is to collect 
and convey to the rectifying still any spirit that may rise as vapour from the 
surface of the wash ; for in this arrangement, the refrigeratory fluid is wash ; 
and when a charge is exhausted, the wash still is replenished from this tub, 
which is made large enough to hold rather more than a full charge. From 
condensing the alcoholic vapours passed into the main worm, the temperature 
of the wash is increased to near the boiling point ; and in this state it is kept 
by passing cold water through the second or regulating worm, until room is 
made for the charge in the main still by discharging the spent wash. 

The Spirit produced by distillation is not all of the same streng^th, that 
is, it does not always contain the same quantity of alcohol or ardent spirit. 
It is in fact not possible to obtain alcohol free from water, by simple distiUa. 
tion, on account of the chemical aflinity existing between the two bodies ; it 



of the stem ; then raUing it again, Teturn it gently into the 
aample ; press it about a division lower than the point at 



proof. The ut of pBriUmcnt, 18 Geo. III., c. 2B, defines proof spiriC 
that which at the tcmpetature vt Sl° weighs B«ctly|J parU of di 
«sl«r, H IndlcBted by the Hydrometer called Sikes'i Hydrometer. Di 
water, which at Ibe temperature of fiO' is unity, at the ibove-named t 
rature, 61', is I 1)0063, \\ o( which is •anh, which Bgiew pretty ncarl; 
Bikes's hydrometer, on which proof spiritt at 51° are Indicated as i 
specific gratltj of -mil, and at 60' at '820. The ipeciflc ^rarity of pel 
pure alcohol is from ■^9i to '800. At the tempcratuie of 00' It is n 
stated at 'IB6, awl le then about \ lighter Ibsn water. But by mere 

cific griTily than -Hi. The alcohol of spirita of wine of 
coipiBerce, and of the I/indoa PhBtmacopicia, Is usually 
stated at -835 or -837, being about 58 per cent.oiet proof. 
At 25 per ccat. over proof, temperature 60', the specific gravity 
is 'SBB9 ; at 11 per cent, acer proof it la 'B061. 

Sika'i hydromeltr, by which these strengths are regulalrfl. 



indiealing a proportionate increase which it makes to the in- 
to tables with which It is accompanied, aud by means of which, in coruieicloa 
with the temperature las shown by the Ihennometer), the strength of ths 
ipirit is determined. (See eiamples In p. 301. See also Table IS In tb« 
Appendix, showing the specific graiity of spirils correepondisg with every 
indication on this HydrometcT.) 

In consequence of the extent and complication of the machinery employed 
In the manufacture of spirits, the surrey is ona of great difficulty, and to 
a eertsin extent necessarily Imperfect. The first thing that an Officer, 
appointed to surrey a distillery, ought to do. Is to male hhuself intimately 
acqmdnted with the nature of ttie different operations, and the ch&racler of 
the utensils and apparatus employed, and in particular should trace the course 
of every pipe upon the preniiaea and ascertain the exact situatioa of every 

As one mode of charging the duty is in proportion to the worts or >cash 
made and attenuated, the officer Is required by hla inetructlonB to be very 
careful In ascertaining the correct gravity of such woru hi its diffieient 
stages. For preventing imposition upon the Revenue by heavy worts helDK 
placed at the bottom of the wash.back, and lighter worts added, he la 
directed to draw his samples tiaia near the bottom of the vessel, sllowiog his 
sinking Jar to rest on the bottom before he withdraws the cork. And he i* 
required to preserve samples, not only for ascertaining the true gravity, but 
also to prevent or detect fraudulent increases made subsequently. He ia 
likewise oecaaionally to ascertain the gravity of the wash on Its removal to 
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which it is disposed to rest, being careful to avoid disturbing 
it on removing the finger ; observe the linear division 

the wash charger, although the fermentatioii may then have terminated ; and 
he is to observe that the charge most be calculated from the be«t or highest 
amount of the wort, wash, or bub, whether in the wort receiver, fermenting 
back, or wash charger ; without any allowance for waste, bub, dregs, yeast, or 
any matter whatever. The charge arising from the gravity of the worts, 
although a good check upon the trader, is by no means a true criterion of 
the quantity of spirits distilled. There are many ways of disguising the true 
gravity, and even if properly obtained, it frequently falls very far short of 
the true indication. Mr. Smith, the eminent distiller, in his examination 
before the Molasses Committee, in 1831, states that in one year he showed 
produce for 60,000 or 70,000 gallons of spirits more than the quantity 
indicated by his gravities, and paid duty accordingly ; and that, in 1830, he 
was charged for 80,000 gallons produced beyond such indication. Hence 
Dr. Ure and others recommend that the officers should use test stills, in order 
to verify upon a small scale the real quantity of distillable alcohol contained 
in each back of wash. After the agitation of the wash, three samples should 
be taken by the sinking jar, one from the bottom, one from the middle,- and 
one from the top ; which being mixed and distilled, would denote exactly the 
whole quantity of spirit that could possibly be extracted. Although ifas 
recommendation has not been adopted, supervisors would do well to resort 
to it, in order that, by comparing the results of their experiments with the 
spirits brought to charge, they may be able to ascertain whether the 
operations have been honestly performed. The experiments may be made 
by a small still, similar to that described in p. 199, or by a common retort 
and refrigerator, as in p. 189. 

Another mode of charge being from the low wines, the officer is required 
to be particular in ascertaining their quantity and strength; for which 
purpose he is first to request the trader, or his servant, to rouse and mix the 
content of each receiver, before he draws his sample, it being probable that 
the stronger part of the spirit may often lie upiiermost; and he is not to allow 
the samples to be taken, or the sample jars handled, by any one but himself. 

The great security of the Revenue, after all, is in the third mode of charge, 
arising f^m the quantity and strength of spirits actually produced from the 
still : hence the necessity of the closest watchfulness at the worm end. The 
importance of this vigilance cannot be too strongly impressed upon the officer 
when it is recollected that absence or inattention for ten minutes might cause 
a loss to the Revenue of hundreds of pounds ; and, therefore, any such absence 
or inattention, if discovered, is properly followed by immediate discharge. 
The strength of the spirit should be tried immediately after it is run out of 
the still, and should be rei)eated as often as possible ; and the Officer should be 
careful to see that no contrivance is resorted to for decreasing the strength in 
the safe by letting in water or otherwise. 

As a general rule, the Officer will observe that the per centage required by 
law to be produced from the worts according to their attenuation is less 
than the quantity really produced ; and, therefore, should the spirits produced 
be less than such per centage, there will be reason to suspect that fraud has 
been resorted to, especially if the lower quantity is not limited to a single dis. 
tUlation, and cannot be accoimted for by the quality of the malt or otherwise. 

lb ascertain whether the charge of duty is to he vpon the attenuation of the 
worts. — Multiply the number of gallons of worts or wash by the number of 
degrees of gravity attenuated (that is, the difference between the highest 
and lowest gravity of the worts) ; cut off two figures to the right hand as 
decimals, divide ttie product by 5, and the quotient will be the quantity of 
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nearest to the surface of the liquor at rest ; the number of 
which division, added to the number of the poise em- 
ployed, is the apparent gravity of the sample. Observe the 

proof spirits to be charged ; or divide the number of degrees of grayitj 
attenuated by 6, multiply the quotient by the gaUons of wort or wash, and 
the product wiU be the quantity of proof spirits to be charged ; two figures 
to the right hand being cut off as decimals in addition to the number of 
decimal places in the multiplicand ; as in the following example : — 

Suppose the quantity of wash be 4000 gallons, original or highest gravity 
65°, and lowest gravity 13° ; what is the quantity of proof spirits with which 
the same would be chargeable ! 

4000 gaUons 6 ) 52 ( 10*4 

52 ( = 65 — 13) attenuation ^ 4000 

5 ) 2080*00 ( 416 gallons chargeable 416*000 gallons chargeable. 

To ascertain the amount qf duty to he charged when auch charge arises from 
the low wines, — Multiply the number of gallons of low wines by the 
strength per cent, imder or over proof (as the case may be) ; remove the 
decimal point two places to the left ; subtract the product from the number of 
gallons if the strength be under proof, or add to it if the strength be over 
proof ; the remainder, or simi, as the case may be, will give the quantity of 
spirits at proof ; from which deduct the leg^ allowance, and the remainder 
will be the charge ; as in the following example : — 

Supi)08e the low wines produced from the wash in the above example be 
1063 gallons at 52 per cent, under proof; what quantity of proof spirits wiU 
be chargeable in respect thereof? 

1063 X 62 = 552*76. Then 1063 — 552*76 = 510*24 galls, proof (p. 44). 
And 510*24 — 25*51 ( = 5 per cent, allowance) = 484*73 galls, at proof, 
chargeable. 

When the strength is under proof, the equivalent quantity of proof is 
more readily obtained by multiplying the gallons by the difference between 
the strength and 100, and removing the decimal point two places to the left ; 
thus:— 1063x48 ( = 100 — 52) = 510*24 — 25*51 = 484*73, as above. 

To ascertain the quantity and strength to he charged upon the fHnts and 
spirits fespeetively ; the equivalent quuitity at proof strength must be com- 
puted by the methods above described ; as in the following example : — 

Suppose that from the before-mentioned quantity of low wines and the 
feints, 54*11 gallons at proof previously remaining on hand, there be produced 
439 gallons of feints, at 70° per cent, under proof, and 373 gallons of spirits 
at 16 per cent, over proof; what quantity of proof spirits would be chargeable 
in respect thereof! 

439x30 ( = 100— 70) = 131*70 feints at proof. Then 131*70-j-432*68 spirits 
at proof, (= 373 x 16 -f 100) =564*38. And 564-88 — 54*11 (feints of 
redistillation) = 510*27 gallons at proof, to be charged. 

From the foregoing examples, it appears that by the first mode of charge, 
in respect of the wort or wash, the quantity of proof spirits is 416 gallons ; 
by the second mode, in respect of the low wines produced, 484*73 gallons ; 
and by the third mode, in respect of the feints and spirits produced, 510*27 
gallons. The quantity of proof spirits chargeable in this instance from the 
third mode, being the highest in amount, is of course charged. 

The maximiun or greatest quantity of proof spirits which any quantity of wash 
is supposed to be capable of producing, must be computed in each case to 
ascertidn whether there be any xmdue excess in the produce. This is done as 
follows : — ^To the quantity (tf spirits chargeable in respect of the quantity, 



206 CHBMISTBT. [CHAP. VI. 

temperature by the thermometer — ^which must remain in 
the sample for that purpose — and in the proper table ac- 
companying the instrument, under such temperature, will be 
found the degree of gravity requu-ed .♦ 

grayity, and attenaation, of the wash, add its \ part, and the sum will be thd 
maxlmiiin ; as in the following example : — 

Suppose the quantity of spirits chargeable from wash be 416 gallons, as in 
the foregoing example, find the maximum quantity: 416 + 83*2 ( = ^)=499*2 
maximum ; which falling short of the highest amount of charge ascertained 
by either the second or third mode, viz. 510*27 gallons, the difference 11*07 
gallons, is deemed an ** undue excess," and a separate account of it is kept, to 
be charged at the end of the season. 

In making out the Annual Balance Account. — ^To ascertain whether the 
distiller is chargeable with any duty additional to what has already been 
charged upon him, the following method may be adopted : — Multiply the 
quantity of wort or wash made under any notice given for the purpose, by 
the grayiiy expressed in such notice ; cut off two figures to the right hand as 
decimals, and divide the product by 5, if it be wort made from malt, com, 
or grain, or any mixture thereof, or fh>m potatoes, or from mangel wurzel ; 
or divide such product by 4, if it be wort made from sugar only ; and the 
quotient will be the number of gallons of proof spirits chargeable in respect 
of such wort or wash. Should the number exceed the number of gfallons of 
proof spirits (exclusive of " undue excesses,") charged on the distiller during 
the continuance of his licence, the difference will be the number of gallons 
deficient, upon which the duty must be charged ; as in the following example : — 

Suppose that during the continuance of his licence, the distiller had made 
from grain 316,200 gallons of worts, under a notice to make wort of a 
gravity of 65 degrees; and 158,100 gallons under a notice to make wort of 
a gravity of 60 degrees; and ttoni sugar 176,548 gallons, under a notice to 
make wort of a gravity of 70 degrees ; that he had been charged with duty 
on 91048*18 gallons of spirits; and that the "undue excesses" amounted to 
148*88 gallons ; what is the balance of his year's work? 
316,200 X 65 -f- 5 =41, 106 gals. fh)m grain, 
158,100x60-f 5 = 18,072 ditto, 
176,548x70-^4 = 30,895*90 firom sugar. 



90,973*90 gals, proof chargeable from wash, 
91,048*18—148*88 = 90,899*30 



74*6 gals, deficient, on which duty is charged. 

* KXAKPLES OF THB OKAVTrT OF WOBTS. 

(1.) Suppose, on immersing the thermometer, the quicksilver rises to 
90^, and on immersing the saccharometer, with the poise 1060, it fi^oats 
with the line or division 5 nearest to the surface of the liquor ; the apparent 
gravity will be 1065. Refer to Table No. 3, accompanying the instrument, 
and opposite 1065, under temperature 90% is 69*3, the degree of gravity of 
the worts. 

If 1000 be added to the degree found in the table, it will show the speeifio 
gravity of the sample, which in the above case is 1069*3, or 1*0693. 

For a description of the saccharometer, see p. 198. 

If it be necessary to calculate the average declared gravities of different 
kinds of worts, it may be done as follows : — ^Multiply the number of gallona 
by the declared gravity in each case, divide the sum of the products by tho 
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To €tscer(atn the gtrength of epirits,* — Pour a sample into 
the proof glass^ and immerse the thermometer, stirring the 
spirits with it, and waiting till the mercury be stationary ; 
then^ without taking out the thermometer, bring the eye 
to a position exactly opposite the edge or sur&ce of the 
mercury; note the temperature, and open the Table-book 
at such temperature. Immerse the hydrometer; press it 
downwards till the whole divided part of the stem be wet ; 
observe the force required to sink it as a guide in selecting 
the proper weight, and slip that weight on the bottom of 

quotient will be the 



total number of 


gallons 


distiUed or 


decreased, the 


ayerage gravity : 


thus, 






Gallons Wash. Declared Grayity. 


Product. 


110,500 


X 


60 = . 


, . 6,680,000 


11,640 


X 


57 = . 


, . 663,480 


41,580 


X 


55 = . 


, . 2,286,900 



163,720 168,720) 9,580,380 (58*5 average gravity. 

See farther examples in p. 45. 

* SXAUPLES OF THX STBENOTH OF BFIBIT8. 

(1.) Suppose in 64*^ of temperature the hydrometer, with the weight 80 
on the bottom, sinks to 5 on the stem, the weight of the spirit is 35 ; then, 
having found the table for temperature at 64'', look down the columns for 
85, opposite to which will be found 81 per cent, over proof. Answer. 

(2.) If at the same temperature the hydrometer without a weight sinks 
to 7 on the stem, the weight becomes 7 ; then look in the column for 7, 
opposite to which will be found 60 per cent, over proof. 

(3) If in 50° of temperature the hydrometer, with the weight 70 on the 
bottom sinks to 2 on the stem ; look for 72 in the Table'for Temperatures at 
50°, opposite to which will be found 18*9 per cent, under proof. Answer. 

For a description of the hydrometer, see p. 208. 

The lines dividing the colunms in the Table, as at 61, show the spirit 
at that strength to be proof. AH strengths preceding these lines are over 
proof, and all succeeding them are under proof. It is to be observed, that 
the stem of the hydrometer must not be wet. It is therefore recommended 
that only so much of the sample as will cover that part be used. Let the 
hydrometer, the thermometer, the proof-glass, and the samples, remain 
together for some time previous to their being used, to acquire the same 
temperature. 

The officers are to estimate the temperature by the nearest degree a5or« 
the surface of the mercury when it stands between any two degrees of the 
thermometer ; and the indication by the nearest division helow the surface 
of the sample when its level cuts the stem of the hydrometer between one 
division and another ; thus giving the difference in favour of the trader in 
both cases. 

There is a square weight, or cap, which go^ on the top stem of the 
hydrometer, and shows the difference between water and proof spirit, as 
regulated by the act ; and if applied with the weight 60 on the bottom, will 
sink the hydrometer in distilled water to the proof x)oint, at 51 degrees 
temperature, indicated on the edge of the stem ; the weight 60 alone sinking it 
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the hydrometer. Again immerse it ; see that the whole be 
free from air bubbles, and, pressing the instrument down to 
division o, let it slowly rise to the resting-point. Bring the 
eye to the level of the surface of the sample ; note what 
part of the stem is cut by that surface, as seen from bdow^ 
and add such part or division to the number of the weight, 
for the indication. Find the indication in the outside 
column of the Table-book, and upon the same line under 
the temperature is the given strength per cent. ; those 
strengths preceding the line of separation being over proof, 
and those succeeding it, under proof. 

To detect the presence of spirits when mixed with sugar ^ 

to the same diTision in proof spirits at that degree of temperatnre. It thus 
appears that the instrument gives the same indication in water with the cap 
on, as it gives in proof spirits with it off. 

The strength is expressed in the Table Book by nnmbers denoting the 
excess or deficiency per cent, of proof spirit in any sample ; and the number 
itself (having its decimal point removed two places to the left) becomes a 
factor, whereby the gauged content of a cask or vessel of such spirit being 
nuiltipUed, and the product being added to that gauged content, if overproof, 
or deducted from it if underproof, the result will be the actual quantity of 
proof spirit contained in such cask or vessel. 

Instead of the Tables a Sliding Rule is sometimes used, and forms a very 
good substitute. It has been graduated by ^r. Long, of Little Tower Street, 
from the Tables, and is so arranged, that when the temperature is fixed 
opposite to the index, the strength of the spirit will be found opposite to the 
hydrometer weight. Thus, in the first of the foregoing examples, if the index, 
or fleur^de-lia be fixed opposite to 64 degrees on the Thermometer scale, then 
opposite 35 on the slider is 31 overproof on the stock. Ag^ain, if the index be 
set opposite to 50, then opposite to 72, the hydrometer weight (as in Ex. 3) 
on the slider, will be fbund 18*9 per cent, under proof on the stock. 

It will be observed, that the indication on the hydrometer has no reference 
to the temperature. This makes a considerable difference in the strength 
of the spirits, but the difference is regnilatod by the tables accompanying the 
instrument, which give the proper strengths under each temperature opjposite 
to the respective iadications. The indications are regulated solely by the 
specific gravity, and may be used for ascertaining the content of the spirit by 
weight, without regard to the temperature. This is done by means of Long's 
Table (No. 19, in the Appendix), in which the specific gravity applicable to 
every indication on the hydrometer is inserted ; and which teble is used as 
follows : — Divide the weight of the spirit in lbs. by the tabular specific 
gravity found opposite to the indication, and by 10 (the number of lbs. in 
a gallon) ; the last quotient is the content in gallons. Thus,, if it be required 
to find the content of 588*9 lbs. of spirits, without regard to the strength or 
temperature ; immerse the hydrometer in a sample of the spirits, and find 
the indication by the weight and division on the stem, which suppose to be 
51-2, refer to Table 19, in which, opposite to 51*2, is *9a60, the specific 
gravity of the spirits; then say^ 588-9- -f •90604-10=65 gaUons, content. 
Again, to fin.d the QOAtent of 744 lbs* of spirits, of the hydrometric indication, 
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extractive matter, or turpentine* — Distil a sample of the 
mixture, and find the strength of the product. 

40*8, say, 745-^*8869 (Tab. Spec, gr.) -f- 10 = 84 graUons, content. (See 
another example in p. 164.) 

It thus appears fthat the tabular specifle graTity, with the dteimal point 
removed one place to the right, is the actual weight in lbs. of a gallon of the 
spirits. 

By the Table referred to (No. 10), the specifle gravity of spirits of any 
given strength and temperature may be found as foUows : — ^Find the hydro- 
metric indication of the spirits under the given strength and temperature in 
the Hydrometer Table Book; then refer to Table 10, and opposite to the 
indication will be found the specific gravity required. Thus, to find the 
specific gravity of proof spirits at the temperature of 50 \ refer to the 
Table Book under that temperature, and find the indication for proof, 
which is 61. Then find the same indication in Table 10, opposite to which 
is '9241 the specific grra^ty required =0 lbs. 3 oz. 13 drs. per gallon. 

* This is a very simple test for ascertaining the per centage of spirits 
contained in any given mixtiure. Having ascertained the amount in any 
given sample, say, as the quantity in the sample is to the quantity pro- 
duced, so is 100 to the per centage required. The absolute quantity 
may be foxmd in the same manner, namely, as the quantity in the sample 
is to the whole quantity, so is the amount produced from that sample to 
the amount of spirits in the whole quantity. The strength of the spirit in 
these cases will be the same in the answer as that found in the sample by 
distillation. 

A much readier way of ascertaining the quantity of spirits in mixtures of 
this description is by means of an instrument called an Alcoholmeter^ invented 
by M. Gay-Lussac, and improved^ under the name of ebuUiscope, by 
M. Brossard-Vidal, and again remodelled by Dr. Ure, under the name of 
Field's Alcoholmeter, under which name it is sold, with the necessary Tables, 
by Long^ of Little Tower Street. This instrument is based upon the fact 
that the boiling point of a spirituous liquid is scarcely altered by the presence, 
in moderate quantities, of the substances which may have been dissolved in it, 
and which, increasing the density of the liquid, render ordinary hydrometers 
useless for the purpose of indicating its alcoholic richness ; or, in other 
words, that the boiling temperature of alcoholic liquors is, in most cases, 
proportional to the quantity of alcohol, irrespectively of the quantity of 
neutro-saline or saccharine matter dissolved in them. It is therefore con- 
structed in such a manner as to show the 'precise boiling point of any liquid 
applied to it, and with proper Tables, indicates the exact quantity of sugar or 
neutral salts that have been mixed with spirits, or used in the composition 
of beer or cordials. This instrument consists of a fiat spirit-lamp, sur- 
rounded by a saucer for containing cold water, to keep the lamp cool ; of a 
boiler, which fits by its bottom cage upon the case of the lamp ; and there is 
a damper plate for modifying the flame of the lamp, or extingruishing it when 
the experiment is complete, and a thermometer, the bottom of the scale of 
which corresponds to 178*6° Fahr., very nearly, or the boiling point of alcohol 
at *920 specific gravity, or proof; and the upper graduations giving the 
boiling points corresponding to other indicated densities: thus, 179*75**= 
•9321 = 10u.p.; 180-4'' = *9420 = 20u. p.; 182«=-0516 = 30 u. p. ; 183*40*= 
•96=40 u. p.; 189°=*9729 = 60 u. p. ; 191*8«'=*9786 = 70 u. p.; 196*4"= 
•985 = 80 u. p. ; 202''=*992 = 90 u. p., &c. The manner in which this instru- 
ment is used will be understood by the following example : 

In taking the specific gravity of a compound, suppose it to be found 1*076. 
Then take a sample, and, by means of the cdcoholmeter, submit it to the 

t2 
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III. SOAP.* 

Soap is a chemical compound of oil, fat, or resin with a 
salifiable base, boiled together in certain proportions in 

boiling point, correBpondlng to which, in the proper Table, -will be shown the 
per centage of alcohol, -which suppose to be 85 u. p., the specific gravity of 
alcohol at that strength will be found to be *956 ; deduct '956 from the 
specific gravity of the bulk, or 1*076, and *120 will remain ; refer that to its 
amount in the head-line of the Table accompanying the instrument, under 
which will be found 3, representing 3 lbs of sugar to the gallon ; and in the same 
column, opposite the alcoholic strength indicated, 35 u. p. will be found 14*9, 
which represents the per centage of water displaced by the sugar, and which 
amoimt of 14*9 added to the 35 per cent, ascertained, makes the total upon 
the bulk 49*9 per cent. u. p., with 3 lbs. of sugar to the gallon. 

The admixture of spirits with toood naptha, or of pyrolignous acid, so as to 
disguise the flavour of the spirit, has been detected by Dr. Ure as follows : — 
A small quantity of nitric acid, of the specific gravity of 1*45, is first added to 
the spirits, which, if alcohol is present, immediately produces an effervescence 
of nitrous ether gas, which may be recognised as such by its odour. The 
mixture is then treated by a solution of mercury in nitric acid, which ia 
prepared by dissolving 100 grains of mercury in one fiuid-ounce of nitric acid, 
with the aid of heat. Soon after the addition, and especially with the help of 
a gentle heat, the mixture begins to effervesce, and to evolve thick ethereal 
vapours. Should the effervescence becpme too tumultuous or violent, it is 
queUed by immediately withdrawing the fire, and cooling the vessel. A 
yellowish grey precipitate falls down, which is falminate of mercury, and 
which is immediately separated by decanting or filtering the liquor flrom it, 
washing the precipitate on the filter -with a little distilled water, and care- 
fully drying it at a heat not exceeding 100®, after which it is weighed. The 
quantity of Ailminate of mercury obtained is nearly equal to that of the 
alcohol contained in the wood spirit, and at any rate the formation of the 
detonating salt is quite characteristic of the presence of alcohol, since wood 
spirit treated by nitric acid and mercury, or silver, can produce no fulminate 
of silver or of mercury. This is, however, a dangerous experiment for a 
person not accustomed to chemical manipulation. For distinguishing wood 
naptha from alcohol, and ascertaining whether the former is genuine, or 
illegally mixed with alcohol, without experiment, Dr. Ure recommends the 
use of caustic potash, in powder ; for if wood spirit is present, the liquor 
then assumes a brown colour, whilst pulverised potash does not alter the 
colour of pure alcohol, even after several hours ; and it is only after a whole 
day's contact that a feeble yellowish tinge is developed. On the other hand, 
if the alcohol contains only two per cent., or even one per cent, of wood 
spirit, it turns yellowish in the course of ten minutes, and bro-wn in half an 
hour. It appears, also, that the boiling point of wood naptha spirit is at 
least 20' below that of alcohol of the same gravity, and it exhales the 
characteristic pungent and offensive odour of aldehyde. 

* The term Soap originally meant the compounds derived from the union 
between fatty bodies and the alkalies, potash, and soda ; and although it is 
still usually thus limited in its meaning, it has nevertheless been extended 
tQ compounds of oleaginous bodies with some earthy and metallic bodies, 
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a copper. The result of this treatment is the well-known 
detergent^ which is called hard soap, or sq/i soap, according 
to the materials employed; the former being produced by 
the action of soda, the latter by that of potash. After hard 
soap is formed it is emptied into wooden or iron frames, 
where it is cooled, and afterwards cut up into slabs or bars 
for consumption. If silica or clay be used in making hard 

having but few properties in common with soap properly so called. Hard 
soap is usually made in this country by mixing tallow or some other oily acid 
with an aqueous solution of caustic soda, that is, of carbonate of soda de- 
prived of its carbonic acid by means of lime, and boiling the mixture in an 
iron pan or copper. When combination has taken place, or, in other words, 
when the soap is formed, a quantity of common salt is added, which, dissolving 
in the lees, increases their density, and the soap then floats on the surface ot 
the liquid ; the fire being then extinguished, the semifluid soap, after a 
proper interval, but while yet hot, is removed firom the lees and put into 
frames of wood or iron, where it remains until it has become cool and hard, 
when it is cut into bars for sale. Of late years palm oil, or cocoa-nut oil, has 
been used, partly or entirely to supply th.e place of tallow : the palm oil, 
because it is cheaper than tallow ; and the cocoa-nut oil, because it communi- 
cates to the soap the property of forming a strong lather. The principal 
kinds of hard soap manufactured in England are tohite or curd soap, made 
chiefly from tallow and soda, but, for some particular purposes, olive oil and 
soda ; yellow soap, composed of tallow, resin, and soda, to which palm oil is 
occasionally added ; and mottled soap, made from tallow, kitchen stuff, and 
soda ; the mottled appearance is given to this soap by dispersing the lees 
through it towards the end of the operation. There is also a broion »oap, 
made from palm oil and resin. This oil contains palmitic acid. Siliea soap 
contains a portion of calcined flints reduced to a fine powder ; and clay soap 
contains a portion of white clay made into a thin paste with water ; the silica 
or clay, as the case may be, being either mixed with other materials in the 
pan, or " crutched " in the frames. Soft soap is generally prepared from fish 
oil and imtash. Linseed oil, cocoa-nut oil, and whale oil are also occasionally 
used ; and formerly barilla, an impure carbonate of soda, prepared chiefly in 
Spain, was employed in England ; while kelp, or incinerated sea-weed was, and 
still is, to a certain extent, used in Scotland. The materials are boiled in a 
copper, like hard soap ; but, after a sufficient evaporation of the water, they 
yield a soft mass, which is emptied from the copper into barrels for sale, 
without being cooled or hardened in frames. This kind of soap is frequently 
employed in printworks for cleansing coloured fabrics. 

It thus appears that hard soaps are formed from fats by soda ; soft soaps 
ttom potash. The chemical process taking place in both cases may be ex- 
plained as follows : — Oils and fats consist chiefly of three principles of dif- 
ferent consistency, the one more fluid than the two others. The flrst is 
called oleine, and is always liquid at the ordinary temperature ; the two 
others are called stearine and marffarine. These substances, chemically con- 
sidered, are really salts ; and when they are treated by a solution of potash 
or soda, their constituents react upon each other, and combine with the 
potash or soda, to form the neutral compound, soap. 

The chief object of the Officer's survey on hard soap is, to ascertain that 
all the soap is duly conveyed out of the copper into the frames, and then 
to obtain the earliest and most correct account of the quantity cleansed. For 
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soap, the duty is assessed according to a 'Stanclard difFereUt 
from that adopted when ordinary materials are employed. 

To ctseertain whether soap contains iilicious or earthy 
matter, — Prepare a liquor consisting of water and common 
table salt, in which a glass bead of the proper weight will 
neither float on the surface nor sink to the bottom, but rest 
in any part in which it may be placed ; drop a bit of the 

thifl purpose he is required frequently to examine the state of the materials or 
soap in the copper or frames ; to compare the same with the state of such ma- 
terials or soap as found on former surreys ; to see that the coppers are care- 
fuUy locked, and secured with proper labels, when not open under regular 
notice ; frequently to examine the state of the copper coverings and fasten- 
ings ; always to be present, if possible, when the soap is cleansed out of the 
6opi)er into the frames ; and immediately, or as soon afterwards as possible, 
to gauge the soap in the frames ; and to continue to gauge it on every survey 
afterwards, until it is entirely cut up and removed ; carefully entering an 
acoount of his surveys and gauges in his survey book. 

At large establishments, and when a trader works in the night, or keeps 
his soap an unusual time in operation, an assistant is employed, and his duty 
is to remain on the premises (in conjunction with the surveying officer) all 
the time that any copper is open for working. It is unnecessary to say that, 
as BO much depends upon the strictness with which this watch is kept, 
absence from his post, on the part of the Officer, is always followed by immediate 
discharge. 

The duty on sUicated soap and clay soap is in effect higher than that on 
common soap, 24*04 cubic inches being charged as 1 lb. when hot, instead of 28 
inches, the allowance for hot common soap ; it is therefore important to be 
able to distinguish readily the one kind from the other. The criterion 
established by the act is the speciiic gravity, which, if it be found to be 
greater than 1*05 within 48 hours after the soap is cut up, is to be deemed 
conclusive evidence of its being silicated. To enable the Officers to deter- 
mine whether soap exceeds this specific gravity, the Board famishes them 
with a number of glass beads of the specific gravity of 1*05 ; and the direc- 
tions in the text for testing the soap by means of these beads are very simple 
and perfect. As the experiment requires little trouble in performing, the 
Officer should never neglect to make it on all proper occasions ; and in every 
case in which the specific gravity is exceeded, the samples should be preserved 
and the circumstances stated to the Board. 

The specific gravity at which hard soap is allowed to be exported on draw- 
back, is not to exceed 1*22 ; and the Officers who attend the packing of such 
soap are famished with glass beads to test the specific gravity thereof, in the 
same way as in the case of soap at the manufactory ; but in making up the 
gravity of the liquor required for this purpose, the Officer is directed to add 
to it, as much common salt, as it will dissolve ; and if the beads should then 
sink to the bottom, to add sugar by little and little, shaking the mixture weU 
tiU the beads neither sink to the bottom, nor float on the surface ; and if on 
then dropping into the liquor a bit of the soap, it sinks to the bottom, it is 
oonsidered to be of a greater specific gravity than is allowed to be exi)orted, 
and if produced to the Officer for that purpose, must be seized. 

Another mode of testing the presence of clay, chalk, silica, dextrine, fecula, 
pumice-stone, ochre, plaster, salt, gelatine, &c., is to dissolve 1000 grrains of 
the suspiected soap In alcohol ; with the help of a gentle heat the alcohol will 
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soap of about the size of a nut into a glass-full of the liquor : 
if the soap sink to the bottom and remain there, it is an 
indication that it contains silicious or earthy matter. 



IV. PAPER.* 

Paper is made from rags and other fibrous materials, 
which are cut and bruised in water till they are separated 
into fine and short filaments, and become a sort of pulp. 
This pulp after being bleached by a chemical process is taken 
up in a thin and even layer upon a mould, which allows the 

diseolre the soap, and leare all these impurities in an insoluble state. Good 
mottled soap should not leaye more than one -pet cent, of insoluble matter, and 
white or jeUow soap less still. All soap, to which earthy or silicious matta 
has been added, is opaque, instead of being transparent, on the edges, as ia 
the case with all genuine fitted soap. The drier the soap, the more transpa- 
rent it is. If silica has been added in the state of silicate of soda or of potash, 
it is necessary to proceed as follows : a given weight of the suspected soap 
should be first dissolyed in a suitable quantity of boiling water, and decom- 
posed by the gradual addition of moderately diluted hydrochloric acid. The 
fatty acids which separate, being removed, the acid liquor should be evaporated to 
dryness ; the dry mass, being treated with boiling water, will leave an insoluble 
residuum, and may be identified as sUica by its grittiness, which is recognised 
by rubbing it in the capsule with a glass rod. This residuum of silica is 
then collected on a filter, washed, dried, ignited, and weighed. (See Norm 
mandy*s Commercial Hand^Book,) 

* The chief article used in the manufacture of pi^r is rags, a considerable 
Itortion of which is imported from foreign countries. In making paper, the 
first business is to Bort the ragrs and cut them into small pieces. This is done 
by women, who, after separating the threads and seams, throw the pieces into 
five or six different compartments according to their qualities. The finest 
linen rags are used for the best writing paper, but cotton as weU as linen rags 
are now used for printing paper. Hempen rags are used for coarse paper, 
and old cordage, tarred ropes, and even straw for brown wrapping papers. 
The rags are then dusted if necessary, and washed with hot water in a fulling 
mill or subjected for some hours to the action of steam, ingredients being some- 
times added for the purpose of bleaching. The rags are then placed in the 
engine^ or as it is termed by the workmen, the breaking-in-maohine. This 
powerfid apparatus, which is frequently worked by means of a water-mill, 
consists of an elliptical shaped trough made g^enerally of wood lined with lead 
or copper ; within it a grooved roller revolves horizontaUy over the surface 
of a sharply grooved plate, by which the rags are torn to shreds ; the grooves 
on the roller and those on the plate acting upon the pieces of rags much in 
the same manner as cutting with a pair of scissors. This operation, which is 
called " grinding," reduces the rags to a pulp ; the machinery being so contrived 
that water may pass in and out to aid in the working and cleansing without 
carrying off the materials. During or subsequent to tMs process the pulp is 
subject to the application of chloride of lime, or of chlorine gas, for the purpose 
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water to drain off, but retains the fibrous matter, the fila- 
ments of which, are, by the process of the reduction to pulp 
and subsequent drying and pressing, so interwoven or felted 
together that they cannot be separated without tearing, and 
thus fonn paper. When the paper is made and cut into 

of blettehinfff and it is aiterwards again put into a waaMng machine to free it 
thoroughly f^om the bleaching liquor ; it is then passed into the att^-cheat, 
txom whence it is taken as it is wanted, into a yat and mixed with a sufficient 
quantity of water and kept in a lukewarm state, ready for the mould. Paper 
is made either by ?UMd, or by machinery. For the former process, moulds 
of the size of the paper intended to be made, with bottoms of iron or braas 
wire, something like a sieve, are dipped into the rat, and the pulp in a fluid 
state is taken up and gently shaken by the workmen, so as to leare the pulp 
when the water is drained off, equally spread over the surface of the wire. 
It is then gently turned upon a woollen cloth called a feltj and thus becomes 
a sheet of paper. On this sheet another felt is laid, and another sheet upon 
that, and so on alternately till a heap is raised, called a poat. The whole is 
then put into a press, and after the water is squeezed out the sheets are sepa- 
rated fh>m the felts, and laid one upon another and again pressed and after- 
wards hung in parcels called apurs^ of three, four or five sheets in each parcel, 
upon lines called trebles in the drying-houses. The paper is next coxmted 
into quires, and after it has been pressed, is tied up in reams, half reams, ox 
parcels, and enclosed in the required wrappers for being weighed and chax^^ed 
with duty. Brown, whited-brown, and other coarse papers, not requiring to 
be sized, are sooner dried and finished. When paper is made by macMneryf 
which is now the most common method, the pulp is discharged or run lh>m 
the vat upon a brass wire web revolving upon cylinders, by which the paper 
can be made of almost any length. As it is made it is passed between hot 
iron cylinders to dry, and wound off npan a reel, placed at the lower end of 
the machine, and moving in nice accordance with the machine, as the web of 
paper is formed and moves onward ; and when the reel is sufiiciently ftill, 
the paper is cut upon it into sheets of the size required. Sometimes the 
whole process is performed by different parts of the same machine. Mill- 
board (except when it is very thick), button-board, button-paper, glazed 
paper, and sheathing-paper, are made after the same manner, differing 
however, in the sheets being made thicker, either by repeated dips in the 
vats, or by laying two or more sheets, one upon another, on their being 
turned out of the mould, and pressing them together whilst in a wet state ; 
and in putting up, the sheets are not folded, but spread, and severally tied up 
in parcels of even dozens. Very thick mill-board is made in a frame with 
» press to it, the pulp being taken out in a hand-bowl, and spread to the 
required thickness in the fi'ame, when the press is applied to squeeze out the 
water, and the sheet is formed. 

As the duty on paper is charged by actual weight, the business of the Officer 
is to ascertain that the whole of the paper made is brought to the scale to "be 
weighed and charged. For this purpose, he ought upon his surveys to be 
careful in examining the places, where it is probable any paper may be con- 
cealed ; and to note the extent of the trader's operations so as to be able to 
estimate, whether more be made than is accounted for. His attention ought 
also to be especially directed to the wrapjiers and labels, so as to ascertain 
that they are not used a second time, it being a common practice with trtm- 
dulent paper-makers, to have the labels privately returned from their cus- 
tomers for tbls purpose. Sometimes also the wrapi)er8 are opened after the 
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proper lengths it is tied up in wrappers and labelled with a 
government stamp, indicating that it has been charged with 
the excise duty. 



y. SUGAR.* 

Sugar is a sweet granulated substance, everywhere in 
extensive use, and ranking in this country among the neces- 
saries of life. It is made chiefly from the sugar cane, which 
is raised in America, and the West Indies, whence it is im- 
ported usually in a rough state, and afterwards refined in 
this country. The manufacture of sugar from potatoes, has 
recently been attempted in England on a very limited scale 
by a chemical process described in the note ; and it is upon 
the sugar so manufactured that the present excise duty is 
imposed. 

Officer has tied them up and labelled them, and after new or'additional paper 
has been put in, alterations of the weight are made upon the labels, by erasing 
the official marks or effacing them by a chemical process and substituting 
others. Sometimes also paper is sent away privately, without wrappers or 
labels. The detection of these frauds, requires the vigilant attention of the 
Officer. 

* In England the manufacture of sugar is Tery limited. The material 
ohiefly employed here is potato starch, which Is mixed with water at a proper 
temperature in a mash tun, and then removed to a decomposing vat, in wluch it 
is boiled with sulphuric acid. Alter boiling between six and eight hours, it 
is run into saturating vats, where, by means of chalk, the acid is absorbed, 
which is generally effected in about eight or twelve hours ; it is then purified 
by being passed through filters of charcoal, from which it is discharged into the 
juice-cistern, where the first account is taken by the Officer of the quantity 
aad gravity. The juice is then removed to the evaporating pans, and thence 
a second time into the filterers, from which it is discharged into the syrup 
dstem ; and then again removed to the evaporating pans, into which it \b 
reduced by evaporation to the required consistency. It is then removed by 
pipes into the concreting pans, and there remains until is crystalised, which 
is scMnetimes effected in five or six days, and, at other times, requires aa 
many weeks. The sugar is now perfectly formed, and only requires to be 
dried, which is done by exposure to the sun in large trays in summer, and by 
being placed in a heated room in winter. It is then ground and sifted ; 
afterwards it is produced to the Officer to be weighed, which forms the second 
mode of charge. 

Should the manufacture of sugar in this country be extended, it will be 
necessary that the Officers appointed to survey it should become acquainted 
with the process, and especially with the mode of obtaining the specific 
gravity of the syrup. 
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VI. HOPS.* 

The Hop is a slender climbing plant of the genus humulu8j 
that creeps up a pole or any other support in a spiral form, 
ascending always from the right hand to the left. It is 
extensively cultivated for the flowers or seed-vessels, which 
give flavour and permanence to beer by being boiled with 
wort in brewing. The flowers are gathered and cured under 
the survey of the excise ofiicers. 

* Hops impart a pleasant, bitter, aromatic flaTonr to beer, and prevent 
the too rapid progress of fermentation. Beer which is weU hopped will keep 
well, and become rery fine without any of those artificial means of fining 
which make other beer so much inferior in quality. The most extensive 
English plantations of hops are in Kent, Sussex, and Herefordshire ; but they 
are also cultivated in Worcestershire, Wiltshire, Hampshire, Gloucestershire, 
Surrey, and several other counties. Hops begin to blossom about July, and 
are fit to gather about the end of Ai^rust or beginning of September. Great 
numbers of men and women are then employed for " picking," which is to be 
done as quickly as ixMsible, and before they are ripe enough to shed their 
seeds. In the picking, the poles are taken down, the stems are cut three 
feet from the ground, aud the flowers are detached and put into large rect- 
angular ftrames, called bins, and sorted. They are then taken to an oust or 
kiln, to be dried or stoved ; they are afterwards laid in heaps on the floor, 
where they undergo a very slight heating. As soon as this is observed they 
are bagged. This is done through a round hole made in the floor of the loft 
where the hops are laid. Under this hole is a bag, the mouth of which is 
drawn through the hole and kept open by a hoop, to which it is made fast. 
As the hops are thrown into the bag, they are trodden down with the feet, 
and afterwards should be subjected to the action of a hydraulic press. The 
packing of the hops is one of the most important operations towards their 
preservation, and is probably the cause of the enormous diiferenoe in value 
between the Eng^h and French hops after a few years' keeping. By the 
English method the valuable yellow powder which gives the characteristic 
taste to the beer is inclosed (m every side by innumerable compact scales, and 
completely screened from the contact of the atmosphere, and fh>m all its 
vicissitudes of humidity ; and its essential oil, in particular, the basis of its 
flavour, is preserved -^idtiiout decay. The best hops have a golden yellow 
colour, large cones, and agreeable aroma ; when rubbed between the hands 
they leave yellow traces, iKrwerf nlly odoriferous, without any broken portioiu 
of the plant, such as leaves, stems, and scaly ftragments. When alcohol is 
digested in good hops, firom 9 to 12 per cent, of soluble yellow matter may be 
obtained by evaporating it to dryness. This is a good test of their quality. 
The best flavoured and palest hops are packed in sacks of fine canvas, whidh 
•re called pockets, and weigh about 1^ cwt. each. These are bought by the 
ale brewers. The stronger flavoured and darker coloured hops are packed in 
bags of a very coarse texture like door -mats, called TuppJnzffs. These contain 
generally about 8 cwt., and are sold to the porter and beer brewers. The 
hops are weighed by the Officer in the pockets or bags, on which the weight 
is marked. 
^ As the duty is charged by weight) the business of the Officers appointed to 
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VII. BEER.* 

Beer is fermented malt liquor made by the process of 
brewing, which consists of the six following stages, namely, 

survey hop-planters is to see that all the hops grown and cured are brought 
to the scale to be weighed ; and his previous surveys and entries have all re- 
ference to this point. The officer should be careful to prevent the hops from 
being secretly removed before they are charged, and also that none are put 
into bags which have been used before, as this fraud is sometimes practised, 
and the duty thereby evaded. He should also ascertain that the scales and 
weights used are correct, the best test for which is to change the weights 
from one scale to the other. 

* Brewing is a chemical process for extracting a saccharine solution from 
grain, and converting that solution into a fermented and sound spirituous 
beverage called beer or ale. The grain used for this purpose in the United 
Kingdom is malt, the use of all other kinds being prohibited. The first step 
in the process of brewing is the grinding of the malt, which is done by the 
common arrangement of millstones, or by an adjustment of cylindrical iron 
rollers. After this it is subjected to the process of mashing, the ground malt 
being placed in a mash-tun with a false bottom, and hot water admitted either 
above or between the true and false bottom, so that the grist is intimately 
mixed with the water. The infusion or sweet wort is then allowed to run off 
into a vessel called the under-back, firom whence it is pumped, or otherwise 
conveyed into a copper for boiling. When the whole of the worts are 
pumped into the copper, the hops are thrown in, and the boiling commences. 
When the boiling is complete, the whole contents are turned into the hop- 
back or jack-back, from which the boiled worts drained from the hops are then 
allowed to run into a number of shallow tubs called coolers. In these vessels 
it remains exposed to a free current of air until the liquor is reduced to a 
proper temperature, which for ale is f^om 70** to 80**. The next operation-^ 
that of fermentation — ^is carried on in a guile, or fermenting-tun, in which 
yeast is added to the worts, and fermentation takes place similar to that 
described under the head " Spirits." When it has arrived at a certain point 
of attenuation, that is, when a certain quantity of the saccharine matter of 
the wort has been converted into alcohol, it is cleansed tram the yeast ; and 
for this purpose it is either run into smaller vessels, such as casks or rounds, 
or the yeasty head is skimmed off f^om the top ; and this is repeated until the 
beer is cleansed. It is then either racked directly into casks as for ale, or run 
into vats prepared for it. 

There being no duty on beer at present, the survey of the officers at 
breweries is very partial, and intended only as a check upon the quantity of 
malt used or beer brewed in a year, from which to calculate the amount of 
license duty, which depends upon such quantities. There is an exceptioai, 
however, to this limitation, in case the brewer uses sugar under the recent 
regulations; in which case, being chargeable with an Excise duty on the 
sugar used, the officer's survey is necessarily more particular, as a check 
upon the quantity used. 

With the exception last referred to, as to the use of sugar under certain 
restrictions, the brewer is prohibited, under heavy penalties, f^om mixing 
with his beer, either in the process of brewing or afterwards, any molasses, 
honey, liquorice, vitriol, quassia, cocculus Indicus, grains of Paradise, Guinea 
pepper, or opium, mr any extract or preparation of such articles, or any 
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grinding, mashing, boiling, cooling, fermenting, and cleansing. 
Beer, with a very limited exception, is required by law to 

article or preparation whatever, for, or as a substitute foe, malt or hops. 
Publicans and beer-sellers are also subjected to the same restrictions ; the 
object of which is to protect the duty on the malt and lujps. When any of 
these adulterating ingredients are used by the brewer, they are usually boiled 
with the worts ; and it is afterwards dijficult to detect their presence in the 
heer, or at least to substantiate their introduction without corroboratiTe 
evidence. If an officer, therefore, susjiects any brewer to be in the habit of 
resorting to these frauds, he should take erery opportunity of watching the 
premises, in order, if possible, to detect the workmen introducing the adulte* 
rating articles, or to find them concealed on the premises. The officer should 
also make himself acquainted with the character and appearance of the 
different articles used for adulteration, after they have undergone the process 
of boiling, in order that he may be able to distinguish them, should he at any 
time discover them in the spent hops, which for this purpose he should take 
every opportunity of examining. Grains of Paradise, on being boiled, 
become black ; whilst the hop seed, which it resembles, is found of a light 
brown colour. Capsicum, cocculus Indicus, or quassia, will be known by 
their taste. Bhould any suspicious article be discovered, it should be seized, 
and a portion of it examined, and, if necessary, sent up to the Board for 
analysis. Beer retailers are in the habit of adulterating their beer with a 
mixture composed of caramel, or burnt sugar, treacle, liquorice, spruce, and 
copperas, or the sulphate of iron, by which they are enabled to add 50 per 
cent, of water to their beer. Mr. Scott recently detected many of these i^uds 
by unexpected visits. The following tests for detecting the presence of 
adulterating articles in beer are taken chiefly from NcTmattd/tfi Cdmmereial 
Hand Book : — 

To ascertain whether beer contains common salt. — Put into a sample of the 
suspected beer a solution of nitrate of silver, which will produce a precipitate 
insoluble in water and in nitric acid. This precipitate may be washed, dried, 
fused in a small porcelain crucible and weighed. 184 grains of chloride of 
silver represent 60 grains of common salt. 

To detect the presence of sulphate of iron or green copperas. — ^Take a 
-«ample of the suspected beer, and decolourize it as much as possible by 
animal charcoal ; let it be filtered, and test the filtrate by hydro-sulphuret (tf 
ammonia, which, if the salt be present, will produce a black precipitate. If 
tested by ferricyanide of potassium there will be a blue precipitate. If a 
solution of chloride of barium be added to another portion of the filtrate a 
white precipitete of sulphate of baryta will be produced, which may be 
-filtered, washed, dried, ignited, and weighed. 117 grains of sulphate of 
baryta represent 139 grains of crystallized proto-sulphate of iron. 

lb detect the presence of opium. — The suspected beer is first to be de- 
-colourized as much as possible by animal charcoal ; a portion of the filtrate la 
then poured into a conical glass, and a few drops of acetete of lead are poured 
in. In the course of about 12 hours, or sooner, a precipitate, which is a 
tneconate of lead, will be produced, especially by stirring the whole from time 
to time. The precipitate which will have collected at the bottom of the test 
-glftss is then separated from the supernatant Hquor by careftil decuitatlon, 
and 30 or 40 drops of sulphuric acid, and a like quantity of protostdphalie 
of iron, are then placed on the meoonate of lead at the bottom of the test 
irlftss. By this treatment the meconate of lead is decomposed and converted 
dnto sulphate of lead ; whilst the liberated meconate acid, reacting upon the 
protosulphate of iron, jnroduces a beautiftd red colour. 

To detect the presence of carbonate ef soda, — ■ Let a portioa d thfi 
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be made of malt, bops and water only, and tbe chief object 
of the present survey upon brewers and beer-dealers, is to 
prevent the introduction into the beer of other articles.* 



Till. TOBACCO, t 

Tobacco is imported into this country in the leaf, and it is 
here manufactured into a proper state for consumption, as 

aoBpected beer be evaporated to a syrupy consistence, and stirred with a imall 
quantity of weak alcohol, in, order to diasolye the acetate of soda. On eyapo- 
rating, acetate of soda will be obtained in crystals, which, heated before th» 
blow-pipe, will impart a deep yellow tinge to the flame, and whi<di, whoi 
treated with conoentrated sulphuric acid, wiU evolve pungent vapours of 
acetic acid. 

* As a farther protection of the malt duty, brewers are prohibited from 
having unmalted g^ain on their premises. For the mode of distingudiing: 
malted from unmalted grain, see p. 192. 

-f* Tobacco is the welUknown plant belonging to the monopetalous genus, 
nicoHana. It is cultivated chiefly in America and the West Indies, and 
imported from thence usually, in the state of dried leaf, packed in hogsheads, 
in which it is compressed by a powerful lever press. In this country the 
tobacco leaves are manufactured into the numerous varieties of U^xtcoo for 
smoking in pipes, consisting of the leaf, cut up into shreds or fllaments, and 
sometimes divested of the stock; into cigart^ which are bundles of the 
tobacco leaf, divested of their stalks, rolled compactly together into a con- 
venient form for smoking ; into roll-tdbaecOf in, which the leaves are twisted 
like a rope, for chewing ; and into tnuff, which consists partly of the stalks 
of the leaves and partly of the leaves themselves, cut and gi-ound into the 
state of powder. The manufacture of tobacco, properly so called, is performed 
as follows : — ^After separating all the damaged leaves, the tobacco is spread in, 
a heap upon a stone pavement, each layer, in succession, being watered, 
till a ton or more be laid ; the principles of tiiie tobacco are then left to react 
on each other for three or four days, according to the temperature and nature 
of the tobacco. The fermented leaves being next stripped of their middle ribs 
by the hands of children, are sorted anew, and the large ones set apart for 
making cigars. If, however, the stalks remain, they are used for the pro- 
duction of a kind of tobacco called " bird's eye." To prepare the leaves for 
being cut into shreds or filaments, they are pressed together in large numbers 
in the form of a cake ; during which operation, which is called " boxing," 
they are again occasionally moistened, uid after being subjected to a heavy 
pressure in a *' mortar press" and " standing press," they are removed to the 
" cutting engine," in which they are cut into shreds, if for " shag " tobacco, 
or very small, if for " short cut" tobacco ; it is then ready for consumpticm. 
** Cigars " are made up by the hand after the leaf has undergone a process 
something similar to the above; and " snuff" is made in the same way as 
tobacco, except that greater care is employed, and some essential oils 
are allowed to be used in the manufacture. Except in snuff and roll tobacco, 
the manufacturers are prohibited from mixing with theii tobacco, either 
in the process of manufacture or at any other time, any commodity 
but water. They are also restricted bom. having in their manufactories 
any comings or roots of malt, or any ground or unground roasted grain. 



220 CHEMISTRY. [CHAP. VI. 

shag tobacco, roll tobacco, cigars, or snuff. There is a heavy 
Customs duty, payable on the importation of the leaf, and 

ground or nnground chicory, lime, sand (not being tobacco sand), ranbrc, 
ochre, or other earths, sea-weed, ground or powdered wood, moss, or weeds, 
or any herbs or plants (not being tobacco leaves or plants), or any substance 
or material, syrup, liquid, or preparation, matter, or thing to be used, or 
capable of being used as a substitute for, or to increase the weight of tobacco 
or snuff. Dealers and retailers are also prohibited from mixing adulterating 
ingredients with tobacco ; and all persons are forbidden to colour or stain 
leaves of plants in imitation of tobacco. 

The foregoing list wiU serve to indicate the nature of the adulterations, 
which it is the great object of the Excise survey to prevent, in order to 
protect the heavy duty charged on the article on importation ; and it 
may be observed here, as was done with regard to beer, that the most 
effectual mode of detecting frauds of this description is, to set a watch upon 
the parties who are suspected, and discover them in the act of concealing or 
«sing the adulterated articles. In this case, also, the officer should make 
himself familiar with the different materials referred to in the above list, or 
any other that are likely to be used, so that he may know them if he should 
find them on the trader's premises, or mixed with the manufactured tobacco. 

Next to the actual detection of the adulteration on the premises, the most 
effectual means of ascertaining the presence of any adulterated article in 
manufactured tobacco or snuff, is a powerful microscope ; and even one of 
limited powers is frequently sufficient to show the difference between the 
component parts of the genuine article and those of the adulteration. For 
instance, if a portion of the tobacco called bird's-eye, which constitutes a 
great part of the tobacco now made, be submitted to the microscope, or a 
magnifying glass, it will exhibit in the cuttings of the stem, a smaU figure 
like a " horse-shoe,*' which diff^s altogether in appearance from the cuttings 
of any other plant. Experience will further enable the officer to distinguish 
the ebaracteristics of the genuine plant from those of any other. 

For detecting the presence of sugar, molasses, honey, liquorice, or other 
saccharine matter, the rule in ihe text, taken from the Board's order of 
4th December, 1844, will be foxmd very useful, as wiU also the following 
directions, from the same paper : — 

* ** The Board having reason to believe that many manufacturers of tobacco 
are still in the xnractice of adulterating their tobacco by adding thereto, in the 
lyrocess of manufacture, saccharine matter, such as sugar, molasses, liquorice, 
ftc., also- woody fibre, or the leaves of trees and plants other than tobacco ; 
and sometimes earth and salt : it is ordered that the officers of the Revenue 
use every means in their power to prevent these practices. 

" It is to be observed that the articles herein mentioned are generally 
introduced at the time of liquoring the tobacco, and immediately before it is 
boxed up fbr the process ; visits must, therefore, be made at such times, 
when by oi>ening out the leaves of tobacco and closely examining them, any 
adulterating matter adhering thereto will be readily detected. Frequent and 
unexjiected visits should also be made, sometimes early in the morning, and 
sometimes late in the evening ; and, under circumstances of sufficient sus- 
picion, between the hours of ten at night and six in the morning (as between 
these hours, officers can legally enter, in the presence of a constable or peace 
officer), and upon every visit the officer must examine carefully and satisfy 
himself not only that the tobacco in operation is pure, but that there is not 
on the premises any description of saccharine matter, preparation of starch, or 
any other article, which, under the penalty of £200, tobacco manufacturers 
are prohibited from having on their premises. 
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the British manafactnrers are placed under the survey of the 
Excise officers, in order to prevent the introduction of smug- 
gled tobacco, and the admixture of articles which have not 
been charged with duty. 

To ascertain whether rimnufaciured tobacco has been adul- 
terated with su^r, Tnolasees, honey, liquorice, or other sac* 
charine matter* — Take about an ounce of the suspected 
tobacco, and pour over it in a basin rather more than a 
quarter of a pint of water, at 110° temperature ; press out the 
soluble portion of the tobacco with the hand ; then place 
two glass tumblers or tea-cups in a basin of water at about 
98° temperature ; into one of them pour the tobacco infu- 
sion, and into the other a like quantity of water of the same 

"After the tobacco has been manufactured, adulterating matter can be 
dateeted by chemical analyais ; bat those officers who have not the means of 
the skill to make such trials, will find that sugar, molasses, honey, liquorice, 
or any other kind of saccharine matter, produces a bland soft flavour in the 
mouth, by breaking down the acrid bitter principle of the plant ; common salt 
produces a softness, which may be easily detected by its flavour ; nitrate of 
potash, or saltpetre, produces a coolness on the palate ; sulphate of magnesia^ 
or Epsom salts, and sulphate of soda, or Glauber salts, a cool bitter taste, 
softening considerably the acrid principle of the tobacco. 

" When, from the taste or otherwise, the presence of saccharine matter is 
suspected, the fact may be ascertained by fermentation in half an hour." 
[Then follow the directions in the text.] 

"The Board expect that their officers will avail themselves of every 
opportunity to acquire a knowledge of tobacco, and to test frequently its 
purity ; more especially the tobacco of such manufacturers as are known to 
deU under a fair market price ; and that, when they shall have good reason 
to suspect that any tobacco is adulterated, they transmit samples thereof 
hither, as directed by General Order of 29th April, 1843." 

Mr. Phillips' method of discovering adulteration in tobacco, as communi- 
cated by me to the British Association at York, in 1844, is as follows : — The 
basis of the plan is the ascertainment and comparison of the relative propor. 
tions of soluble and insoluble matter in tobacco, water being the solvent. 
Numerous experiments have proved that every kind of vegetable matter has a 
determinate portion, which is soluble in water ; thus rhubarb leaves range 
from 18 to 26 per cent., and horse-radish, lettuce, oak, elm, and many others, 
have their definite limits. This amount, with reference to tobacco, in no 
case exceeds 55 per cent., of the tobaeco ; and thu» if tobacco be adulterated 
with matter soluble in water, the extractive, or soluble part is increased, 
whilst the ligneous and insc^uble matter are correspondingly decreased. A 
sample of genuine tobacco, by careful manipulation, affords 50 per cent, of 
ooluble matter, and when another portion of the same tobacco has been mixed 
with 15 per cent, of 8<dnble matter, the sophisticated article can contain only 
85 per cent, of tobacco ; and it will be found by experiment to aflbrd to water 
67*6 of soluble, and 42*5 of insoluble matter ; thus affording proportioiis for 
oaleulating the actual amount of adulteration introduced. See S^port, p. 29. 
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temperature ; add a teaspoonful of fresh yeast to each, and 
stir the contents, keeping up the temperature of the water in 
the basin and observing the results. If the tobacco contain 
saccharine matter, a brisk fermentation will immediately 
commence, and bubbles of carbonic acid gas will be liberated, 
forming a frothy head ; whilst in the other tumbler or cup, 
containing yeast and water, a very slight fermentation only 
will take place. If the tobacco infusion present the same 
languid appearance as the yeast and water^ there is no indi- 
cation of the presence of saccharine matter. 



IX. TEA, COFFEE, COCOA AND PEPPER.* 

Tea, coffee, cocoa and pepper^ are imported from foreign 
countries, and are subject, on importation to the united king- 



♦ TEA. 

Tea^ fhc -w^ell.known Chinese plant, g^enus thea, is so extensively used in 
tiiis country as to be classed among the necessaries of life. It is imported 
from China in vast quantities, and is supposed, in many instances, to be 
extensively adulterated before it is sold into consumption. 

To ascertain whether other than tea leaves have been substituted for^ or 
mixed withy genuine tea. — To do this effectually it is necessary to acquire a 
thorough acquaintance with the character and appearance of the tea-leaf, and 
also of the leaves which are sometimes mixed with tea, in the various stages 
of their growth, especially the condition of the edges, and the arrangement 
and distribution of the bundles of woody fibre and vessels called veins. An 
idea of the general appearance of the tea-leaf, and of the leaf of the poplar, 
elder, sloe, and oak, may be formed from the following diagram : — 








Tea. 



Poplar. 



Elder. 



Sloe, 



Oak. 



It will be seen that fhe tea-leaves have a different stmctare from tlie sloe 
and elder, which are most commonly sabetituted for them. They are more 
elongated and more delicately serrated. Before examination the leaves should 
be untwisted by infosion or moisture. They should then be submitted to the 
mieroseope, by which the tea will, in most instances, be distinguishable fh>m 
fhe Bubstitute, even if the latter be ground or rubbed into very small pieces. 
Another mode of diBtingniwhing teaUeavee from othen, is by infiming a 
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dom, to duties of Castoms at different rates. Tea in par- 
ticular produces a considerable amount of revenue. The 

portion of eaeh. Qennine tea oontains gant, ginten or saccharine matter, a 
large quantity of tannint and a pecnUar nitrogenized principle called theinef 
which are quite distingnishable from the component parts of other leaves. 
The leaTes of the sloe are astringent, and contain a considerable quantity of 
tannin, and on this account they are frequently empl<^ed in adidterations. 
On analysis it is found that while the ayerage amount of nitrogen or theine 
in tea exceeds 5 per cent., that in sloe, hawthorn, and elder leares but 
seldom exceeds 3 per cent., and in the first two is always much under this 
ayerage. 

2b ascertain whether tea has been dyed or mixed toith adulterating tngre- 
dients. — The presence of Salt of Coppery may be detected by putting a pint of 
tea into a flask with a smaU quantity of cold water, agitating it or shaking it 
for some time and tfavowing the whole upon a filter ; a portion of the liquid 
which filters through, being tested with ammonia, will, if adulterated, imme- 
diately assume a beautiful sapphire blue colour ; another portion of the fll* 
trate, being tested with ferrocyanide, will produce a reddish brown precipitate 
of ferrocyanide of copper. The imesence of Logwood may be detected by 
moistening a smaU portioa of tea leaves, and rubbing them gently on a sheet 
of white paper, which in that case will be stained bluish black. If a portion 
of the tea be thrown into eold water, it immediately imparts a pinkish or 
purplish colour, which becomes red by the addition of a few drops of sulphuric 
acid. This is an indication of the presence of logwood, for genuine black tea 
produces only after a time a golden brown liquor, which is not reddened by 
■ulphurie acid. The presence of Phimboffo or Black lead is detected by the 
shining or lustrous appearance of the leaves. If a thin slice be removed from 
the surface of one of the leaves and placed under the microscope, it wiU be 
seen to be minutely studded with numerous small black particles. And if m 
spoonful or two of the tea be inftised in boiling water, the liquid will tre* 
quently acquire a blackish hue, and on evaporation the bottom of the vessel 
will be found to exhibit the dark shiningand characteristic coating of black lead. 
The presence of TalCj China clatff and Soap stone^ is indicated by the silvery 
lustre of some of the particles when placed under the microscope, especially 
if the leaves be expanded in hot water, redried and the surfaces attentively 
examined ; some of the particles will be found to reflect light, and appear 
more or less iridescent. The presence of Indiffo id also detected by the 
microscope, under which It appears as minute granules and irregular frag- 
ments, many of which reflect a blue or greenish colour, and it is easily distin- 
guished from Prussian blue, the only substance which it nearly resembles. 
The presenee of Turmeric powder is likewise ascertained by the microscope. 
The presence of Prussian bhte is discovered by the non-effect of chlorine in 
bleaching it, as also by the action of liquor potass® and dilute sulphuric 
acid : the f^t turns the fragmmts of a reddish hue, and the latter re- 
stores the colour. Adulterations in green tea may, in many cases, be 
detected as follows ; put a sample of the suspected tea in a sieve, hold it 
under a gentle stream of cold water flowing from a tap four or flve minutes ; 
if the tea be painted it will change its colour, and upon drying with a 
▼ery gentle heat, will graduaDy assume the appearance of ordinary black tea ; 
the residue washed off will generally be found, on microscopic examination, 
to be Prussian blue, Turmeric and French chalk. A more simple test still, 
ifl to rub a little of the suspected tea moistened between your hands ; if 
coloured it will soon impart some of the coloiuring matter to your hands. 
Other methods of detecting adulterations are the following. If the leaves be 
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dealers in these commodities are required to take but an annual 
Excise license ; although they are not at present under any 

eoftted to any ooMidcrable extent, it will be sufficient, simply to view cne or 
two of them as opaque olijects with a f iase of one mch focm, when the oohniro 
ing matter entering into the composition of the faciz^ will be detected as 
minute specks, each reflecting its appropriate tint. Another method is, 
to scrape gently the surface of two or three of the leaves with a penknife, 
when, if they be faced, the c<douring matters may be detected in the powder 
thus separated, — viewed as an opaque object. A third method is, to place 
fire or six leaves on a slip of glass, moistening them with a few drops of 
water, and, after the leaves have become softened, firmly squeezing the 
water out between the finger and thumb ; this will then be found to eon. 
tain more or less of the ingrediento tormijig the facing, should such hare 
been employed. Or, should it be desired to obtain the resulto on a larger 
scale, one drachm or so of the leaves may be agitated in a little water for A 
few minutes, which inll detach much of the facing without tmfoldtaig the 
leaves, and which facing will coUect as a sediment at the bottom of the veesel, 
as explained above. Having, by any of these processes, determined whether 
the sample of tea be faced, the next thing to be ascertained is the nature of 
the adulterating substenees. The blue colourii^ matter has generally been 
foimd to be either Prussian blue or indigo. The former is recog^nised by the 
angular form of the fragmento, and by their iH-iUiant and transparent blue 
colour, but most decidedly by the action of the liquor potasse, which quickly 
destroys the blue, turning the fragmento of a dull reddish brown colour. This 
re^agent may be easily applied to the smallest particles of Prussian blue under 
the microscope. The latter is known by the irregular form of the partieles^ 
their granular texture, and greenish-blue tint ; but chiefly by the fact that 
the edkoiit is not destroyed by the liquor potasses. The yellow dies eom- 
mdnly used are turmeric powder and Duteh pink ; the first of these is at once 
recognised by its micro0c(q>ic characters, which have been already described f 
and the latter, by the action of liquor potasses and acetic acid : the one re^ 
agent converte the bright yellow into a dark brown ; and the other occasions 
^ervescence ; results explained by the fact that Duteh pink consists of veget- 
able yellow, in combination with the chalk or carbonate of lime. The white 
powders used are usually kaolin, soap stone, oar sulphate of lime ; and at* 
though some clue may be obtained as to which of these is employed in any 
portieular sample of tea, by the appearance of the leaves, and the miorosoapio 
character of the powder, yet, in order to obtain decided results, it is neoessary 
to institute a chemical analysis. It appears that genuine tea contains about 
5 or 6 per cent, of gum. Therefore, if any considerable portion beyond tiiie 
be found on analysis, it may be presumed that some has been added eitter for 
giving a gloss or curl to the leaf, or to fix other adulterating ingredients. 

To ateertain w?iether amy of the tea leaves have been used he/ore.' — ^The form 
of the dry leaves should be particularly noticed. If they want the character* 
istic twist ; if they be broken and agglutinated in litfle masses, of irregnfanr 
shape, there is reason to suspect that the tea is spurious. Warii the Mmf^ 
for a minute or so in cold, distilled water; and if they appear gloesy, it is 
probable they consist of exhausted tea-leav«s, made up with gum ; in whick 
ease they should be subject to a chendeal analysis, when it wUl probably be 
found that the tannin and theine, which give to tea ite peculiar colour and 
aromatic flavour, have idmost entirely disappeared, leaving a greater quantity 
of lignin (or woody substance) and gum, in proportion to the bulk, than is 
contained in the genuine tea. The following table shows tiie percentage of 
lignin^ gum, tannin and odouring matter^ and carbonate of UmCy foond In 
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regular survey. The articles themselves are not subject to 
any Excise duty, but to prevent fraud upon the Customs 

samples of genuine green and black tea, and in samples of tea which had 
been used before, and were seized for being spiuious, in 1 843. The proportions 
will form a good criterion for chemical examination in future cases : — 

Copper. 



Green tea, genuine 

Green tea containing exhausted^ 
tea leaves. 

Black tea, genuine . . 



Black tea, containing exhausted 
tea leaves. 



[iignin. 
55-3 


Ounu 
5-4 


Tannin 

and 

Colouring. 

89-3 


Carbonate 

of 
Lime, Ao. 


81-9 


18-4 


4-7 




84-9 


6-8 


1-1 


4-0 


84-0 


11-4 


•8 


S-8 


87-5 


4-8 


•6 


8-6 


71-5 


12-0 


14-6 


1-9 


46*8 


5-9 


47-3 




78-6 


15-5 


6-9 




81-3 


18-0 


•7 




72-9 


19-9 


7-2 




80-1 


15-5 


4-4 




78-1 


20-5 


1-4 




720 


100 


16*9 


11 


84-9 


11-6 


1-0 


2-5 



8*2 
8-5 



COFFBB. ' 

Coffee is the seed of a tree of the family rvbiacem^ cultivated principally in 
the East ; and the berry being first roasted and ground, is extensively used in 
this cotmtry as a beverage. A considerable portion of it is sold in the ground 
state, and then it is said to be extensively adulterated with Chicory, Com, 
Beans, Potatoes, and other articles, all of which have to be roasted or partially 
charred before they can be mixed with the roasted Coffee. In order to detect 
ttiese adulterations, the officer should make himself well acquainted with the 
characteristics of the genuine and adulterating articles respectively. 

The Coffee-berry^ previous to roasting, and even after it has been soaked for 
a long time in water, is hard and tough, in which respect it differs from all 
those substances which are used in its adulteration, and which become softened 
by immersion in cold water ; the hardness of the coffee berry is even retained 
subsequently to the charring, and is so great,, that by this character alone, the 
fragments of the ground and roasted coffee-berry may be readily distinguished 
from those of chicory. It consists of an assemblage of vesicles or cells of an 
angular form, which adhere so firmly together, that they break into pieces 
rather than separate into distinct cells. The cavities of the cells include, in 
the form of little drops, a considerable quantity of essoitial oil, upon 
which the fragrance and active principle of the berry depend. The testa or 
membrane presents a structure very distinct from that of the substance of 
the berry itself, and when once seen it cannot be confounded with any other 
tissue which has yet been observed entering into the adulteration of coffee. It 
is made up of elongated and adherent cells, forming a single layer, and having 
oblique markings upon their surfaces. The quantity of this membrane present 
in a broken and divided state in any sample, affords, therefore, some clue to 
the quantity of coffee contained in it When the coffee is roasted, the 
essential oil wholly di8i4)pears, partly arising from the heat, and partly from 
its being diffused throughout the cavities of the cells. Chieoty^ on the other 
hand, is the root of a plant ; the chief bulk of the root being made up of little 
cells which are generally of an eUm^ated form, but sometimes rounded ; and 
which, unlike the cells of the coffee-berry, separate from each other with great 
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duty imposed apon them on importation, and to protect 
the public. Excise officers are authorised to examine the 

readiness/ and present appearances which, when once observed, cannot be 
mistaken. Chicory, owing to the absence of essentiid oil, readily imbibes 
irater, and when immersed in that fluid, becomes soft, in wMch also it ^mTers 
from the roasted coffee-berry. Corny deprired of its inresting tonics or hnsks, 
OMisistB of a net-work of cells, in each of which a rariable number of starch 
grannies is included. These granules differ in character in different plants. 
In the majority of the com tribe, the granules are flattened and rounded discs 
of moderate size and are obscurdy marked with a number of concentric rings. 
Btatu and Feat, deprired of their seed covering, possess a structure altogether 
analogous to the grain of com : the granules in the pea and bean are large, oval, 
sometimes reniform, and the central cavity is of an elongated shape, presenting 
the appearance of a ftirrow under the microscope. The structure of the potato 
resembles, to a great extent, that of the com, pea, or bean : after boiling the 
cells readily separate from each other. These cells present a somewhat fibrous 
appearance, and are of course much larger than the starch granules, many of 
which are contained in each celL The granules, as seen in potato flour, are 
large, ovate, and beautif^y marked with concentric rings ; but in the boiled 
potato, they lose much of their form and beauty, and become generally mis- 
shapen and collapsed. 

2b detect'^ ro€uted oom, peas, or beanSf in coffee, — ^Make an inftision of the 
suspected coffee, decolourizing it as much as possible by means of animal 
charcoal, and testing the cold liquor wllh an aqueous, or an alcoholic solution 
of iodine, which in that case will produce the characterlstie bine colour 
indicative of the presence of starch. 

Another method of detecting the presence of chicory in ground coffee is to 
moisten a little of the suspected caffiee and rdl it between the fingers; it 
will, if in any quantity, form a little pellet or ball ; whilst the pure eofflee 
treated in the same manner cannot be agglomerated, and remains in iwrwder. 
Or, throw a portion of the suspected coffee into a glass of water without 
stirring, the coffee remains tbr awhile floating on the snrilue, but the ground 
chicory absorbs the water immediately, and ficQls to the bottom d the vessel, 
imparting a yellowish or brownish yellow colour to the liquor. If the coffee 
under examination, instead of being thrown into a glass, is put into an 
inverted bottle fh>m which the bottom has been removed, or into a ftnnel, 
the chicory which falls down first may be at once separated by adroitly 
removing the cork, and coUectlng the chicory in any convenient vessel ]riaeed 
underneath, after which it may be easily identified by its taste and pastlnesa. 
If torrifled ^roumf riM, com, roasted biscuUf orkread be mixed with the ooOlee 
or chicory ; the chicory, absorbing water more rapidly, will fUl to the bottam 
first, and may be separated by the means referred to. 

As the ashes of all vegetable sttbetanoes are white, or nearly so, should 
tiM ashes of burnt coffee apjMar red, or a rusty red colour, it is a sure sign 
that a mineral, such as Venetian red, ruddle, or some other analogous sub- 
stance, has been mixed with the coffee. See the Lancet. Jformandy'B Oonu- 
morcial Hand'Book, &o. 

COCOA. 

Ooooa is the braised seed of the tree Uteokroma caeao, cultiTBted cMefly 
in the West Indies. Simply bruised, the seeds constitute the eoooa of the 
shops ; reduced to a paste, mixed with sugar and flavoured with vanilla, 
they become chocolate. These articles are said to be adulterated in many 
iastanoea to a great extent ; but, as the detection of the adulteration requires 
an intimate knowledge of the properties of the genuine nut, and of the matters 
uraaUy mixed with it, it ia attended with considerable dlffloalty. The most 
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articles, and if tfaey are found to be imitated or adulterated, 
the parties are liable to penalties. Some suggestions for 

pornicioas ingredients said to be mixed with this otherwise grateful and 
sutritioiiB aliment, may, however, be discovered by simple analysis. 

To detect mineral aubetanoea or earthy matter in cocoa. — Incinerate (thai 
is, bum to ashes,) an ounce of the suspected cocoa, and weigh and test the 
adies. If chalk or carbonate of lime be present, an effervescence will ensoe 
on the application of a mineral acid. If the presence of any of the red earths 
be suspected, as these all contain iron, the ash should be tested for this metal, 
for which purpose it should first be treated with hydrochloric acid; thia 
i&ould afterwards be diluted, and the proper reagents applied. Another 
mode of treatment, recommended by'Dr. Normandy, is to grate 500 grains of 
the suspected article into as fine a powder as possible, and throw it into about 
half a pint of cold water ; stir the whole briskly for about ten minutei, 
leaving it at rest for about two minutes and decanting the supernatant 
liquor. The earthy matter will then have subsided, and will be left as sediment. 

The presence of animal fata, with which cocoa and chocolate are frequently 
adulterated, may be detected by the palate ; for the chocolate generally has in 
this case a cheesy or rancid flavour, altogether different from the flavour of 
the genuine article. By exposing the suspected article to the atmosidiere for 
a few days the fatty matter will become randd. 

PBPrXB.' 

Pepper is the fruit of various kinds of plants, which grow principally in 
India, Java, and the Eastern Islands. The difference between blat^ peppeir 
and white pepper is, that the latter has been divested of its outer coating by 
blanching, and is consequently much Less pungent and strong than black 
pepper. These articles, when ground, are frequently adulterated with ground 
oil-cake, liDseed.meal, rice, and other like substances. 

The preaence of euhUteratitig ingredienU in Ground Pepper may frequentiy 
be detected by the use of a microscope ; but before the oflbier can make 
such an examination available he must become acquainted with the 
characteristics of the genuine and adulterating articles respectively. The 
Lancet gives the following hints for attaining this requisite knowledge :-~- 
When black pepper is difflised through water, little particles, of three differooft 
kinds, intermixed with a fine powdery substance, are visible ; some of these 
black, others reddish, and the last white : the black are fragments of the outer, 
and the red those of the inner cortex, while the white are the pulverised seed 
itself. The powder is formed of the cells of the seed, some united in twos and 
threes, but the majority either separate and entire or broken to pieces, as well 
as of starch granules of extreme minuteness. In the black particles, but little 
evidence of structure is to be seen ; and where doubt is entertained of their 
nature, it is necessary to bleach them with chlorine, and then examine them. 
In genuine white pepper, no black fragments ought to be seen, but numerous 
reddish brown particles are always present, usually adherent to the white cells 
which form the central part of the berry. So great is the quantity of starch 
in the seed or centre of the berry, that the cells when touched with a solution 
of iodine become deep blue. — Linaeed has two coats ; the outer gives polish to 
the seed ; in its cells the mucilage which linseed yields so abundantly is con- 
tained ; the inner coat has narrow elongated cells. The oil is in the outer 
particles of the seed, and the starch in the inner. When reduced to meal, 
these structures, by a little patient investigation, may be detected, the parts 
most frequently seen being fragments of the fibrous coats and little masses of 
starch, the appearances of which can be easily distinguished fi^m the charac- 
teristics of pulverised pepper. — Muatard aeed is readily detected, even when 
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detecting adulterations in the different commodities will be 
found in the notes. 

ground into iMwder. The external membrane is formed of large transparent 
and nucleated oeUs ; the second is formed of very minute ang^ar cells, oon« 
taining part of the colouring matter ; the third is oomxKMed of cells two or 
three times larger than those of the second coat. — Biee is easily distinguished 
by its colour, and the angular form of its particles. — Wheat flour and PeaJUmr 
are well known, and need no description. In fact, no description of these 
adulterations can supply the place of experience and close investigation. A 
useful mode of proceeding is to get samples of each kind of the adulterating 
ingredients most commonly used, ground to meal, and then closely inspect 
them by the microscope. We may then become familiar with their character, 
istic features, so as to be able to detect their presence when in combination 
with ground pepper. 

To ascertain whether ground pepper he genuine and of a good qtuUity, the 
best way is to find the amount of piperine contained in it. — ^This may be done 
by treating 1000 grains, for example, of pulverized pepper with iQoohol of 
specific gravity, 0*833, until they are exhausted. The solution is then dis- 
tilled to the consistenee of an extract ; the extract so obtained is then mixed 
with a solution of caustic potash, which dissolves the resin, and leaves a green 
powder which should be first well washed with water, and then dissolved in 
alcohol of specific gravity, 0*833. By sjrantaneous evaporation the solution 
yields quadrilateral tmsparent obliquely tnmcated crystals of piperine, 
which are tasteless and inodorous, insoluble in cold water, sparingly soluble 
in boiling water, from which they separate on cooling ; soluble in alcohol, 
especially with the help of heat : the alcoholic solution is precipitated by 
water. Good pepper yields about li per cent of piperine ; and of course, if 
the article be adulterated, the reduced proportion of the piperine obtained 
may serve to indicate the quality of the pepper, or the extent of the fraud. 

To detect imitation pepper or F. D. when made of muttardy ^e. Throw a 
certain quantity of the suspected pepper into tepid water ; the genuine pepper 
remains solid, and retains its spherical shape, whilst the spurious grains 
swell out, soon bec<nne soft and gluey, and on stirring become disintegrated, 
•ad fall into powder. , 
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EXCISE ESTABLISHMENT. 

No. 1. 
COMMISSIONERS AND PRINCIPAL OFFICERS. 

Commtsstoturs. 

JOHN WOOD, Esq., Chairman, 

JoHK Thobktok, Esq., Deputy Chairman, 
C. P. RusHWOBTH, Esq. I H. F. Stephenson, Esq. 

C. J. Herbiss, Esq. | A. Montoomebt, Esq. 

C. Pbsssley, Esq. 

EontKon ^stablutljment. 

Secretary, J. C. Freeling, Esq. Astistant Secretary^ Thomas Keogh, Esq 

Solicitor, Jos. Timm, Esq. Assistant Solicitor, H. Tilsley, Esq. 

Heceiver- General, James Brotherton, Esq. 
Under Secretary, George Ballard, Esq. 
Assistant Secretary, Edgar Eldred, Esq. 
Principal Clerk, Charles Henry Corbett, Esq. 

Clerks, 1st Class, Wm. Roberts, Chas. Clarkson, Joseph Wingraye, John Har- 
ding, and Thomas Earle, Esqrs. 
2nd Class, James Mutter, Edwin Wm. Levermore, Henrj Batho, Charles 

James Brown, and Joseph Crome. 
Brd Class, Wra. J. Browne Ffolkes, Wm. Walker, Wm. Lundin Hooper 

John Chubb, and Wm. Michael Rosetti. 
4th Class, George Chalk, Francis Ballard, Alf. Chaworth Lyster, and 
Wm. Charles MitcheU. 
Diary Clerk, John Henry Acott. 
SotU?iem Correspondent, 
Northern Correspondent, John Norman^Esq. 
Clerks, \st Class. Wm. Anderson and Wm. Stanton, Esqrs. 

2nd Class, Edward M'Laughlin, Robert John Swift, Brabazon Disney, 

and James Hills. 
3rd Class, John Hardman, Wm. Boys, and Henry Paull. 
Ath Class, James Kemp, Henry Joseph Prendergast, and Joseph 

George Wingrave. 
6<A Class, Richanl Ozley and Thomas Clarence Roberts. 
Hegistrar, W. Riddle. Clerk, George Poulton. 

Accountant and Comptroller-general, L. S. Lyne, Esq. 
Assistant, C. S. Hawlhome, Esq. 

Frineip€U Accountants, Joseph Atwell, John Cooper, and O. Keele, Esqrs 
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AcoountantSj J. P. Price, W. Bniblfe, J. S. Hore, T. R. Sidebofham, F. Lirer- 
more, JameB Halbert, Thomas Stair, and Francis Bowlef . 

Assessor of Stage Carriage, Ac^ Duties, Wm. Sutherland, Esq. 

CUrkSj William Hill and John Kemp. 

Inspector of Ptrmits and Certificaies, Wm. Thomas Gregory. 

Doorkeepers, J. Erford and James Nicholls. 

Warehousekeeper of Seized CfoodSj John Hall. Assistant, 

Pari Surveyor, Thomas Brain. Assistant, Joseph Bell. Port Chuger, 

Wm. Bennett. Surveyor of Exports, Joshna Bartlett. Assistant, Daniel 
W. Thornton. 

Storekeeper, Wm. Johnson, Esq. Cnerks, O. Taylor, H. Butter, Dugald 

M'Intyre, J. H. Hanrey, and Edwin Famcombd. 

Distributor of Stamps, Wm. Johnson, Esq. 

Office-keeper, S. Welsman. Messengers, J. Clark and four others. 

Surveyor of Buildings, William Herbert, Esq. 

Surveying-general Examiners. — E%rst Class, Thomas Dobson, John Yoyee, R. 
Dixon, and Edward Hanrey Dodd, Esqrs. Second Class, Thomas Manwell, 
George McCallum, Richard Pape. Wm. Corbett, Wm. Milson Moxon, George 
Phillips, Wm. Carling, Samuel Parsons, Andrew Cowie, James Lnckie, 
Adam Yonng, C. R. Solomon, and Andrew Cornwall. Third Class, B. 

Parker, Christopher Dresser, Edward Philp, and John Forbes. Foirth 

Class, John Wishart, Wm. Dickinson, Alexander Smith, A. W. T. 
M'Clelland. Wm. WallaGe, Wm. Brown, Jas. Hill, Wm. Mathews, Th<»DQa8 
Beddows, John DaylS| H. Tarrant, John Bailey, and John Clare. 



Barnstaple, James Johnston. 
Bath, Eran Evans. 
Bedford, William Allen. 
Birmingham, C. Instan. 
Bolton, John Harrison. 
Bristol, Francis Amey. 
Cambridge, R. Buckle. 
Canterbury, John Lewla. 
Chester, John Moah. 
Cornwall, E. Hillbome. 
Coventry, T. Rayner. 
Cumberland, E. Godsall. 
Derby, Wm. Knaggs. 
Dorset, James Salmon. 
Durham, R. Elwln. 
Essex, 

Exeter, Joshna Austin. 
Olotuiester, T. Weston. 
Orantham, J. Harrison. 
HaUfax, Thomas Williamson. 
Hants, Wm. Husband. 
Hereford, S. Cathcart 
HuV., M. Hargreaves. 
Jsle of Wight, Jos. Shaw. 
Lancaster, John Manners. 
Leeds, John Claxk. 
Leicester, Wm. Monntford. 
Lichfield, Richard Dance. 
Lincoln, Joseph Pacy. 
Liverpool, W. Humphreys. 
London, East, T. Dean. 
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London, North, Jonathan Barber. 
ZoMfon, South. Wm. Wallace. 
Lynn, John Thomdick. 
Manehester^^hi. Hutchinson. 
Middlesex, Thos. Prankish. 
NewoasUs, James Thompson. 
Northamptonj John Knapton. 
Norihwich, Chas. Eldred. 
Korwich, John Wild. 
Oxford, William Gilbert 
Plymouth, John Jones. 
Beading, William Hawkins. 
BoehesUsr, Thomas Eman. 
Salop, John Majrhew. 
Sarum, W. Adolphas Mark. 
Sh^ld, John Badeock. 
Stafford, Robert Flamank. 
5!(ottrftrttf^«LJo»hua Sfaackloek. 
hujfoOt, T. Poooek Onun. 
Bunrey, Gteoige Clements. 
Sussex, B. Crooke Brown. 
TattfHon, James CheraUer. 
Thiri^ Thomas Weddle. 
Wales, East, James Alex. Black. 
Wales, Middle, John Pollock. 
Wales, North, Joseph Wood. 
Wales, West, Geo. Alex. Evans. 
Ware, William Wrenford. 
Worcester, Jos. Drinkwatnr. 
York, 



Aberdeen, John Anderson. 
Argyle, South, John Andwson. 
Ayr, John M'Culloch. 
Dumfries, Thomas Smith. 
Edinburgh, Donald Ross. 
Elgin, Robert Pape. 
Glasgow, Robert Smith Sharp. 
Haddington, Thomas Moody. 



Inverness, Colin Campbell. 
Linlithgow, John Mitchel. 
Montrose, John Corbet. 
Perth, John Wemyss. 
Stirling, Alexander Halibnrton. 
Argyle and CaWMess, by Si]qp«r- 
yisors. 
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AthUme, George L. Gains. 
Bandon, Kobert C. Deutcm. 
Bel/cuty Evan Camejron. 
Birr, John Stothard. 
Oolerain, Patrick Kelly. 
Corkf Francis Ayrton. 
Drogheda, William Dryden. 
IhMint Jiewcy Smith. 



Chdway, Golding Bird. 
lAmerick, John Wegelsworth 
Londonderry, 
AatM,- John Thorbum. 
Newry, John Terry. 
Sligo, Austin Malley. 
Waterford, Henry Bundle. 
Wexford, George Mathews. 



No. 2. 

COIsroENSED SCHEMES OF THE COLLECTIONS, ETC., 
IN THE UNITED KINGDOM. 

%* It naist he understood that the Collector resides at the place after wAieft "his 
collection w named, i/ his residence be not appended. The days and miles /oUovfing 
the name of the collection^ indicate (A« time Vtat the Collector is on his round, and the 
distance travelled. When two sets of times and distances are given^ the first usually 
refers to the Istf ^rd, 6th. and 7th rounds ; and the second to the 2nd, 4ih, Qih, and 
8<A rounds. When the Collector's salary is £360, and that of tlte derk £140, the 
amounts are not inserted. In other eases they are mentioned immediately after the 
name of the collection. The figures following the letters, Ex., T., and Q. R., show the 
amount, or estimated amount^ received camucUly for Excise Duties, Taxes, and Quit 
Sents respectively. The names of the Districts are given in Capitals ; the other 
places named are the residences of the Officers ; and the figures prefixed to such places 
indicate the number of officers stationed thsre. The letters in Small Capitals, after 
the names of the stations^ r^er to the direction in which those stations lie in respect 
to the residence of the Supervisor. The sign^jUcation of the Small Letters after the 
numbers is as follows ;-^. DistiUer ; m. Maltster; p. Papermaker ; r. JBectifier; 
8. Soapmaker; h. Hop-planter; h. Brewer ; o. Other growing Duties; c. CautUmarif 
Trader; and 1. Licensed Trader, 



ENGLAND. 



BARNSTAPLE. 

16 days 288 miles; 11 days 229 miles. 

Ex. 70,000 T. 60,000. 

BARUM 082 c. 1220 1. 
4 Barnstaple in 28 m. 2 p. 162 b. 42 o. 
1 Ilfraoombe 11 v.w^ 4 m. 22 b. 13 o. 

1 Barracombe 12 v., 6 m. 41 b. 16 o. 

BIDEFORD 969 c. 1209 1. 

2 Bideford in 22 m. 79 b. 18 o. 

1 Hartland 14 w^ 6 m. 16 b. 1 o. 

1 Stratton 21 s.w^ 10 m. 22 b. 6 o. 

2 Torrington 17 8.E., 17 m. 46 b. 6 o. 
DUNSTER 681 c. 772 1. 

1 Dnnster in 9 m. 19 b. 2 o. 
Minehead 3 N.S., 8 m. 21 b. 9 o. 



Willlton 7 E^ 10 m. 10 b. 8 o. 
Watehet 7 k., 6 m. 1 p. 7 b. 



1 
1 
1 

1 Dulverton 17 r., 6 m. 25 b. 1 o. 
SOUTH MOLTON 807 o. 994 1. 

2 Southmolton in 19 m. 64 b. 9 o. 
1 Chumleigh 9 s^ 7 m. 22 b. 4 o. 

1 Sheepvash 26 8.w^ 6 m. 21 b. 1 o. 
1 Doltou 18 B.W., 9 m. 16 b. 1 o. 



BATH. 

400, 16 days 167 miles ; 11 days 161 mileg. 
Ex. 130,000 T. 110,000. 

BATH 1667 c. 187 1. 
8 Bath in. 15 m. 1 s. 104 b. 62 o. 
Batheaston, 3 b., 10 m. 1 p. 16 b. 



1 
1 
1 
1 



Twerion 2 s.w., 9 m. 17 b. 



Southstoke 3 a., 8 m. 23 b. 1 o. 
Weston 2 n.w., 7 m. 26 b. 13 o. 

BOX 994 c. 871. 
1 Boxin.6m.lp.ls.9b.lo. 
Trowbridge 9 s.b., 7 m. 40 b.6 o. 



1 
1 
2 
1 
1 



Melksham 6 B.B., 7 m. 20 b. 2 o. 
Bradford 6 s., 17 m. 37 b. 4 o. 



Marshfield 6 n., 13 m. 10 b. 
Calerne 8 n., 8 m. 1 p. 11 b. 

CHIPPENHAM 929 c. 901. 
1 Chippenham in 8 m. 19b. 9 o. 
1 Corsham 5s.w.,8m.llb.2o. 
1 Biddestone 6 w., 11 m. 1 p. 10 b. 
1 Calne 6 b., 5 m. lp.20b.4o. 
1 Malmesbury 10N.w.,8m.l6b.8o. 
1 Bomerford 8 v., 7 m. 12 b. 
1 Didmaston 14 w., 8 m. 16 b. 7 o. 
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FSOME 1006 c. 81 I. 
2 Frome in. 16m.S0b.8o. 
8 Warminster 7 k., 27 m. S7 b. 10 o. 
1 Westbar7 8N.s,7m.26b.2o. 
1 Norton 7 N.W., 12 m. 16b. 

BEDFORD. (Atlbsbubt.) 

17 days 272 miles; 11 days 176 miles. 
Ex. 131,600 T. 162,000. 

AYLESBURY 1170 c. 802 1. 

1 Aylesbury in 6 m. 18 b. 16 o. 

2 Leigbton 11 m.k., 12 m. 48 b. 12 o. 
1 Tring8B.8.s.,6m.llb.8o. 

1 ThamelOB.w.,6m.6b.l7o. 
1 Brill 13 w. 6 m. 6 b. 6 o. 

1 Hardwick 4 N.N.W., 4 m. 8 b. 3 o. 

BEDFORD 1076 c. 662 1. 

2 Bedford in 16 m. 34 b. 12 o. 

1 Wobum 14 8.B.W., 6 m. 20 b. 6 o. 

1 AmpthillSs. 7m.6b.6o. 

1 Uarrold9N.w.,6m.l9b.2ow 

1 01neyl2w.8m.31b.8o. 

1 Newport Pagnell 14 wjb.w., 7 m. 20 b. 

17 o. 
1 Wavenden 14 s.w., 6 m. 24 b. 4 o. 

HEMEL HEMPSTEAD 466c. 261 1. 
1 Hempstead in 4 m. 1 p. 8 b. 7 o. 
1 Two Waters 2 s. 2m. 2 p. 3b. So. 
1 King's Langley 4 s.sjb., 3 m. 1 p. 1 b. 
2o. 

1 Berkbamstead 6 w., 8 m. 1 s. 7 b. 13 o. 

WYCOMBE 694 c. 3161. 

2 Wycombe In 5 m. 6 p. 3 b. 24 o. 

1 Beaconsfield 6 B.B.B., 2 m. 1 p. 1 b. 7 o. 
1 Risborough9N.w.,5m.2p.2b.llo. 
1 WoobnrnQsjE., lm.4p.lb. 

BIRMINGMAM. 

400, 4 days 63 miles ; 6 days 103 miles. 
Ex. 209,000 T. 186,000. 

BIRMINGHAM, 1st, 1282 c. 
6 B. in 86 m. 6 p. Is. 488b. 66 o. 
1 Lozells 2 N.W., 11 m. 74 b. 9 o. 

BIRMINGHAM, 2nd, 964 c. 
1 SoIibuU 7 8.B., 16 m. 21 b. 4 o. 
1 KnowIe9s.B.,12m.l4b,3o. 
4 B. In 29 m. 2 p. 320 b. 63 o. 
1 Klngsbeath 6 s., 7 m. 42 b. 8 o. 

BIRMINGHAM, 3rd, 724 o. 
1 Colesbill 10 K.B., 9 m.38b. 8 o. 
8 B. in 26 m. 2 p. 207 b. 26 o. 
1 Yardley4K.10m.13b. 
1 New Inn4B.E.,10m.28b,8o. 

BIRMINGHAM, 4th, 884 o. 
6 B. in 49 m. 4 p. 316 b. 69 o. 

1 Aston Manor 2 K., 11 m«l p. 75 b. 2 0. 

SMETH WICK 667 0. 

2 Smethwick in 12 m. 1 s. 112 b. 5 o» 
1 Oldbury4w.,10m.l06b.4o. 

1 Halesowen 7 s.w., 8 m. 40 b. 2 o. 
1 Rowley Regis 7 s.w., 9 m. 63 b. 1 o. 
1 Fox Oak 9 B.W., 8 m. 78 b. 



BOLTON. 

13 days 163 miles ; 8 days 112 miles. Ex. 
not returned ; T. not returned. 

BLACKBURN 1734 c. 1321 L 
1 Over Darwen 6 s. 2 p. 1 b. 
1 Blackburn in 2 m. 29 b. 13 o. 
1 Church Bank 6n., 1 s.3 b. 
1 Haslingden 9 B j[., 56 b. 4 0. 
1 Enfield6B.,lm.ls.3b.4o. 

BURNLEY 1608 C.1148L 
1 Clitheroe 12 k.w., 1 m. 30 b. 10 o. 
1 Barrowford6ir.,8m.48b.2ow 
1 Burnley in 2 m. 38 b. 90. 
1 Padiham3N.w.,ls. 16b.4o. 
1 Todmorden 9 s.b., 7 m. 63 b. 4 o. 
1 Hebdenbridge 13 s Ji ., 2 m. 66 b. 4 <k 

BURY 119 c. 9081. 
3 Buryin3p.l79b.2o. 
1 Shnttlewortb 6 k., 1 p. 66b. 
1 Leverlane 8 s.w., 2 p. 41 b. 
1 Wrigleybrook4s.w.,93b.2o. 

WIGAN 2103 c. 1668 L 
1 Leigh8sj[.,Sm.38b.6o. 
1 StHelens'108.w.,4m.lr.3b.4o. 

1 Sutton 14 B.w.,lm. 12 b.lo. 

2 Wiganin6m.76b.6o. 

1 Newton 8 s., 3 m. 12 b. 5 ou 
1 StandiBh6N.w.,24b.lo. 

BOLTON-LE-MOOR8 1629 c. 1131 1. 
1 Astley Bridge2N.,2p.49b. 
1 Halshaw Moor 4 b. 1 p. 36 b. 

3 Bolton in 2 p. 1 r. 284 b. 4 o. 

1 Kersley 6 s., 1 p. 42 b. 1 o. 

In this collection are five tobaooo 
manufacturers. 

BRISTOL. 

600, 2nd, elk. 130, 7 days 81 miles ; 6 days 
eimUes. Ex.400,443T. 138,766. 

BRISTOL, 1st, 742 c. 288 1. 
6 BristoHn22m.6s.149b.47o. 

BRISTOL, 2nd, 706 c. 241 1. 

2 Bristol in 11 m. 2 s. 62 b. 10 o. 

1 Nailsea 9 w.8.w., 4 m. 10 b. 18 o. 
1 Bltton 7 8.E., 2 m. 1 p. 11 b. 1 o. 
1 Whitchurch 4 8.8.B., 2 m. 1 p. 29 b. 
1 Clutton 10 8., 6 m. 1 p. 26 b. 

BRISTOL, 8rd, 684 c. 241 1. 

4 Bristol in 22 m.3s. 146 b. 2 0. 
1 Clifton 2 w., 2 m. 22 b. 27 0. 

1 StaplehiU &Mje., 3 m.l s.89 b.4o. 

WOTTON 638 c. 1491. 
1 Sodbury 6B.8m.61b.6o. 
1 Wiokwar 4 s.w., 7 m. 19 b. 

1 WottoninSm. 36b.6o. 

2 Dursley 6 n . 16 m. 81 b. 6 o. 

1 Berkeley 10 n.w., 6 m. 16 b. 9 o. 
1 Thombury 11 w.8.w., 4 m. 36 b. 8 o. 

BRISTOL, 4th, 336 e. 68 1. 
6 Bristol in 1 d. 38 m. 1 s.88 b. 18 o. 

CAMBRIDGE. 

18 days 192 miles, 11 days 161 miles. Ex. 
319,937 T,153,476« 
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CAMBRIDGE 1315 e. 1049 1. 
2 Cambridge in 16 m. 1 b. 48 b. S6 o. 
1 Oakington 7 w.n.w^ 4 m. 26 b. 1 o. 
1 Chesterton 8 n^ 9 m. 19 b. 1 o. 



1 Sawston 7 s.s^ 3 m. 1 p. 8 b. 1 o. 
1 Barnwell 2 n.e., 8 m. 16 b. 2 o. 



ELY 1329 c. 12081. 
1 Ely in 4 m. 17 b. 10 o. 
1 March 20 N.W., 2 m. 17 b. 10 0. 
1 Chatteris 12 w., 4 m. 8 b. 4 o. 
1 Soham 6 S.B., 8 m. 18 b. 8 0. 
1 Barwell 13 b.b., 11 m. 8 b. 1 o. 
1 Newmarket 14 b.e., 10 m. 26 b. 14 o. 

HUNTINGDON 1014 c. 937 1. 
1 Huntingdon in 8 m. 28 b. 9 0. 
1 Buckden 6 s.w., 6 m. 7 b. 2 o. 
1 St.Neot8l08.,4m.lp.9b.9o. 
1 Eaton 10 w., 7 m. 14 b. 6 o. 
1 StIveti6s.9m.llb.8o» 
1 Fenstanton 6 s. 6 m. 6 b. 1 o. 
1 Warboy8 9N.E.,8m.d4b.9o. 

SAFFRON WALDEN 469 c. 476 1. 

1 Thaxted 8 b.b., 6 m. 9 b. 2 o. 

2 Walden in 23 m. 10 b, 10 o. 

1 Linton 6 H.N.B., 6 m. 31 b. 4 0. 
1 Newport 4 s.s.w^ 6 m. 9 b. 2 o. 
1 Duxford7]r.v.,8m,8b.8o. 

CANTERBURY. 

460, 14 days 232 miles ; 9 days 181 miles. 
Ex. 180,000 T. 120,000. 

CANTERBURY 1272 c 486 L 
8 Cantby.inl4m.,lp.l8.811i.9b.38o. 
1 8turry3N.x»3m.60h.8b.l8o. 
1 Faversham 9 wjf.w., 6 m. 70 h. 8 b. 

17 0. 
1 Wye 12 8.W., 3 m. 49 h. 8 b. 7 o. 

DOVER 1211c. 390 L 
4 DoTerinlr.6m.6p.4h. 18b.44o. 
1 Folkstone 7 w.s.w., 2 m. 6 h. 4 b. 17 o. 
1 Hythel2w.8.w.,r4m.lp.l0h.4b.7o. 

SANDWICH 1869 e. 489 1. 
1 Sandwich in 7 m. 77 b. 6 b. 19 o. 
1 Ramsgate 7 m jr J., 1 r. 6 m. 4 b. 17 o. 
1 St. Peters 9 vjs(.n^ 4 m. 8 b. 12 o. 
1 Margate 9 N.K.B., 4 m. 10 b. 21 o. 
1 Wingham6w.,6m.6b.4o. 
1 Deal 6 8.s j., 7 m. 4 b. 16o. 

TENTERDEN 788 c. 896 L 
1 Tentenienin270h.2b.21o. 
1 Romney 16 8.B., 1 m. 4 b. 18 o. 
1 Goudhnrst 12 w Jf .w> 2 m. 244 h. 1 b. 

21 o. 
1 Cranbrook 8 WJSt.yr^ 1 p. 262 h. 6 b. 

20 o. 
1 Aslifordl2K.x.,4m.lp.l96h.6b.l8o. 

CHESTER. 

17 days 207 miles; 11 days 185 miles. 
Ex. 97,000 T. 80,000. 

OSWESTRY 927 c. 1027 1. 
1 Rnyton 9 b., 18 m. 18 b. 1 o. 
8 Oswestry in 84 m. 1 p. 86 b. 14 o. 



1 Lodge 6 K., 11 m. 1 p. 8 b. 6 o. 
1 Ruabon 12 m.e^ 6 m. 68 b. 1 o. 
1 Chirk, 7 n.b., 8 m. 27 b. 1 o. 

ELLESMERE 672 c. 662 1. 
1 Overton 6 n.b., 9 m. 19 b. 1 o. 
1 Hanmer8E.,8m. 12 b. 
8 Ellesmere in 60 m. 46 b. 4 o. 
1 Wem 10 s., 13 m. 20 b. 4 o. 
1 Shawbury 16 s., 12 m. 18 b. 1 o. 

CHESTER 2079 c. 2106 1. 
8 Chester in 23 m. 2 s. 38 b. 32 o. 
1 EUesmereport 9 n., 1 8. 7 b^6 o. 
1 Sionebridge 1 b., 2 m. 1 s. 1 o. 
3 Wrexham 12 n.w., 27 m. 91 b. 7 o. 
1 Cefliybedd 12 ir.w., 1 m. 1 p. 19 b. 

WHITCHURCH 808 c. 872 1. 
1 Malpas 6 K., 6 m. 24 b. 1 o. 
1 Holt 14 N.w^ 7 m. 26 b. 1 o. 
1 Whitchurch in 12 m. 42 b. 10 o. 

1 Tilstock 3 x., 12 m. 23 b. 1 o. 

2 Drayton 12 b., 17 m. 68 b. 6 o. 

NANTWICH 974 c. 11961. 
1 Betley 8 s., 14 m. 19 b. 6 o. 
1 Audlem 11 b., 6 m. 28 b. 1 o. 

1 Woore 9 9.B., 8 m. 26 b. 4 o. 

2 Nantwich in 16 m.86b. 19 o. 

CORNWALL. (Tbubo.) 

400, 19 days 226 miles ; 13 days 226 miles. 

Ex. not returned, T. not returned. 

PENZANCE 1338 c. 1669 1. 
1 Helston 13 b., 2 m. 20 b. 8 o. 
1 Manaccan 23 8., 6 m. 18 b. 
1 Penzance in 1 m. 11 b. 16 o. 
1 St. Ives 7 K., 3 m. 21 b. 6 o. 

PENRYN 1636 c. 1949 1. 
1 Chacewater 11 n., 7 m. 44 b. 1 o. 
1 Redruth 8 n., 4 m. 26 b. 8 o. 
1 Penryn in 3 m. 1 p. 29 b. 6 o. 

1 Falmouth 2 b^ 1 m.21 b. 11 o. 

TRURO 981c. 14641. 

2 Traro in 15 m. 61 b. 17 o. 
1 Mitchel 9 n., 8 m. 22 b. 

1 St. Austle, 14 NJE., 7 m. 38 b. 10 o. 
1 Grampound 8 N.E., 7 m. 29 b. 6 o. 
1 Tregony 9 b.b., 4 m. 22 b. 

WADEBRIDGE 759 c 1326 1. 
1 St. Columb. 8 w., 9 m. 31 b. 8 o. 
1 Padstow 8 w., 12 m. 19 b. 6 o. 
1 Wadebridge in 9 m. 16 b. 8 o. 
1 Amble 6 n., 6 m. 16 b. 4 o. 
1 Bodmin 7 e., 4 m. 37 b. 8 o. 
1 Lostwithiel 13 s., 6 m. 61 b. 7 o. 

LAUNCESTON 623 c. 968 1. 
1 Camelford 18 n.w., 6 m. 80 b. 9 o. 
1 Holsworthy 14 K., 6 m. 20 b. S o. 
1 Lifton 6 B., 3 m. 21 b. 1 o. 
1 Launceston in 4 m. 18 b. 16 o. 
1 Launceston 121^.w., 4 m. 15 b. 
1 Launceston 3 w., 3 m. 20 b. 

COVENTRY. 

17 days 207 miles; 11 days 67 miles. 
Ex. 136,000 T 116,600. 
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DA VENTRY 888 c. 436 1. 
1 Rngby 10 ir.w^ 7 m. 49 b. 10 o. 
1 Haddon 9 v.m^ 10 m. 42 b. 4 o. 
1 Harpole 9 k., 10 m. 26 b. 4 o. 
1 Daventry in 9 m. 52 b. 6 o. 
1 Badby 4 w., 9 m. 23 b. 2 o. 
1 Soutbam 10 yf ., 12^m. 28 b. 7 a. 
1 Napton 8 w., 7 m. 22 b. 1 o. 

STRATFORD-ON-AVON 428c. 2291. 

1 Kineton 10 s., 11 in.22 b. 4 o. 

2 Stratford in 22 m. 69 b. 14 o. 
1 Alcester 8 w., 14 m. 24 b. 6 o. 

1 Henlej-in-Anien 8 n., 9 m. 36 b. 4 o. 

1 Aston Gantlow 8 N.W., 4 m. 1 p. 26 b.So. 

WARWICK 616c. 821 1. 
8 Warwick in 33 m. 96 b. 10 o. 

2 Leamingtoa 3 b., 12 m. 84 b. 34 o. 

1 Bedlam's End 8 N..W., 8 m. 16 b. 1 0. 
1 Kenilworth 6 n.^ 9 m. 22 b. 6 o. 

NUNEATON 794 c 442 1. 

1 Polesvorth 11 n.w., 11 m. 24 b. 

2 Atherstone 6 n.w., 14 m. 77 b. 6 o. 
1 Nuneaton in 8 m. 63 b. 6 o. 

1 Bedworth 3 b., 8 m. 94 b. 4 o. 
1 Brinklow 10 s.e., 6 m. 69 b. 2 o. 

COVENTRY 853 c. 317 1. 
4 Coventry in 42 m. 217 b. 12 o. 
1 Ryton 4 s., 7 m. 26 b. 1 o. 

1 Meriden 6 w., 8 m. 29 b. 1 o. 

CUMBERLAND. (Camjslk.) 

19 days 268 miles ; 12 days 236 miles. Ex. 
67,000 T. 48,566. 

CARLISLE 2662 c. 1103 L 

2 Carlisle in 6 m. 10 b. 26 o. 

1 Wig^nlls.w.,6m.6b.9o. 
1 Bnrgh 6 W.N.W., 1 m. 1 b. 2 o. 
1 Dalston6s.byw.,6m.3b. lo. 

1 BramptonlOE.x.a.3m.3b.4o. 

PENRITH 1877 c. 727 1. 

2 Penrith in 11 m. 11 b. 19 o. 

1 Keswick 19 W.8.W. 4 m. 3 b. 11 o. 
1 Kirkoswald 9 v., 2 mA p. 1 b. 
1 Appleby 14 SJ!., 6 m. 7 b. 3 o. 
1 Kirkby Stephen 24 8.]£.„6 m. 7 b. 4 o. 

WHITEHAVEN 2255 C.993L 
1 Whitehaven in 2 m^6 b. 8 o. 
1 Workington 8 n., 3 m. 1 p. 6 b. 3 o. 
1 Maryi)ortl4N.,2m.4b.t0o. 
1 Cockermonthl4K.s.,5m.l2b.8o. 
1 Ravenglassl8s.,4m.l2b.4o. 
1 Egremont 6 s., 2 m. 1 p. 1 b. 6 o. 

BOWNESS STATION. Tide Surveyor. 

3 Bowness in. 

CARLISLE BORDER. 

1 Carlisle border in. 

2 Stanwick 1 k. 

2 Rockcliff6N.w. 

LONGTOWN BORDER. 
2 Longtown border in. 
2 Warwick's land 9 n. 
2 Roan's gi$en 16 v.w 



SKINBURNE8S STATION. Tide Sur- 
veyor. 
3 Skinbnmess in. 

DERBY. (NOTTIKOHAM.) 

16 days 129 miles ; 11 days 129 miles. 
Ex. 176,000 T. 130,000. 

NOTTINGHAM, Ist, 1729 C.816L 

3 Nott. in 33 m. 1 p. 190 b. 25 o. 

1 Castle Donington 13 sus.w., 11 m. 1 p. 

19b.lo. 
1 Kegworth 12 s.w. 10 m. 20 b. 7 o. 

1 Beeston 4 s.w. 10 m. 60 b. 1 o. 

NOTTINGHAM, 2nd, 1770 c. 1129 1. 

2 Nott. in 23 m. 129 b. 18 o. 

1 Bingham 10 E. 11m. 29 b.lo. 

1 Ratcliff6E.13m.29b.lo. 

1 Lowdham 8 k.e., 6 m. 1 p. 37 b. 3 o. 

1 Bulwell6N.N.w.9m.66b.lo. 

MANSFIELD 1593 c. 801 1. 

2 Mansfield in 26 m. 80 b. 12 o. 

1 Sutton in Ashfield 4 wjs.w., 4 m. 82 b. 

lo. 
1 Southwell 12 S.E., 11 m. 33 b. 7 o, 
1 Ripleyl38.w.,6m.63b.2o. 
1 AlfretonlOs.w., llm.54b.6o. 

WIRKSWORTH 1685 c. 754 1. 

1 Wirksworth in 8 m. 52 b. 6 o. 

2 Cromford 2 n., 7 m. 2 p. 81 b. 14 o. 
2 Ashbonm 10 s.w., 16 m. 95 b. 6 o. 

1 Duffield 9 8.8.E., 6 m. 2 p. 26 b. 2 o. 
1 Belper 7 B.X., 4 m. 75 b. 7 o. 

DERBY 2321 c. 1071 1. 

4 Derby in 36 m. 1 p. 1 s. 270 b. 47 o. 
1 Melbourne 8 B.8.B., 8 m. 34 b. 4 o. 

I Spondon 4 e., 6 m. 44 b. 

1 Eastwood 11 N.E., 6 m. 71 b. 8 o. 

DORSET. (BLAmoFOBD.) 

19 days 201 miles; 10 days 161 miles. 
Ex. 76,000 T 100,000. 

SHAFTESBURY 640c.274L 

2 Shaftesbury in 13 m. 82 b. 9 o. 
1 Hindon 8 n.k.e.,4 m. 14 b. 3 o. 
1 Tisbury9N.B.,7m.l3b.ao. 

1 MamhuU 8 s.w., 6-m. 1 s. 14 b. 2 o. 

1 Wyke6K.w., 6m.9b ae. 

DORCHESTER 1007 e. 689 1. 

2 Dorchester in 17 m. 1 s 18. b. 8 o. 



Weymouth 8 s., 5 m. 8 b. 18 o. 



Ceme Abbas 8 k jt.w., 7 m. 25 b. 6 o. 
Broadmayne 4 s.e., 8 m. 8 b. 1 o. 
Stratton 4 n.w., 7 m. 7 b. 3 o. 
Broadway 6 s., 6 m. 16 b. 2 o. 

POOLE 499 c. 300 1. 
2 Poole in 13 m. 15 b. 9 o. 
Wareham 10 w.8 .w., 6 m. 12 b. 6 o. 



1 
1 
1 



Corfe Castle 14 s.w., 6 m. 14 b. 6o. 



Wimbome 6 n., 7 m. 19 b. 6o. 

BLANDFORD 629 c. 352 L 
2 Blandford in 10 m. 1 s. 21 b. 14 o. 
1 Cranbome 14 n.b., 6 m. 13 b. 1 o. 
1 Bere Reg^s 8 s.8.w., 6 m. 10 b. 1 o. 
1 Stickland 4 B.W., 7 m. 15 b. 
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1 ShrotonSK.v.w^Sm.IS'b. 
1 Withcampton 8 b., 4 m. 1 p. 4 b. 

DURHAM. (SUWDKBLAKD.) 

400, 16i days 200 miles ; 8 dnvs 129 miles. 
Ex. 149,000 T. 141,000. 

DUnilAMir.J c. 1->2 1. 
8 Durham in 13 m. 3p.32 b. 12 o. 
1 Sunderland B. 4 8.K., 1 m. 2 p. 9 b. 2 o. 
1 Sedgefield 11 b., 3 m. 12 b. 4 o. 

1 Chester-le-Stieet 6 k.w., 2 m. 1 p.4 b . 

8 o. 

BISHOP AUCKLAND 1420 c. 846 1. 

2 Bishop Auckland in 8 m. 31 b. 12 o. 
2 Darlington 16 b., 6 m. 79 b. 26o. 

1 Barnard Castle 16 s. 3 m. 80 b. 10 o. 
1 Staindrop 10 s., 8 m. 21 b. 2 o. 

1 Wolsingham 10 w., 2 m. 12 b. 10 o. 

QATESHEAD 1489 c. 218 I. 

2 Gateshead in 3 m. 1 p. 1 s. 82 b. 2 o. 
1 Swalwell 5 B., 6 m. 1 p. 9 b. 

1 Shotley Bridge 16 w., 2 p. 6 b. 7 o. 

1 Bumepfield 8 w., 2 m. 2 p. 6 b. 2 o. 

1 Sootswood 6 w., 3 m. 1 p. 1 b. 

1 Sandyford 1 n., 4 m. 12 b. 1 o. 

SUNDERLAND 1705 c. 3101. 
8 Sunderland in 17 m. 1 p. 28 b. 17 o. 
1 Easington 10 E.S.B., 4 m. 13 b. 6 o. 
1 Honghton-le-Sprlng 7 s.w., 7 m. 13 b. 

8o. 
1 Hytton 4 w jr.w., 1 p.S b. 

ESSEX. (COIiOHESTBB.) 

400, 28 days, 221 miles; 16 days 197 
miles. Ex. 206,000 T. 124,000. 

COLCHESTER 683 c. 601 1. 
8 Colchester in 16 m. 29 b. 16 o. 
1 Nayland 7 n., 8 m. 18 b. 2 o. 
1 Coggeshall 10 w., 7 m. 17 b. 2 o. 
1 Kelvedon 10 w., 6 m. 14 b. 3 o. 
1 Witham 14 w., 6 m. 14 b. 5 o. 
1 Goldhanger 16 s., 5 m. 7 b. 

CHELMSFORD 606 c 627 L 
1 Chelmsford in 8 m. 20 b. 6 o. 
1 Broomfield 4 m., 9 m. 8 b. 1 o. 
1 Writtle 3 n.w, 7 m. 6 b. 2 o. 
1 Maldon 8 b.s^ 6 m. 1 s. 9 b. &o. 
1 Southminster 18 S.E., 1 m. 6 b.7 o. 
1 Stebbing 14 n., 10 m. 8 b. 2 o. 
1 Dunmow 13 x., 6 m. 13 Ix 11 o. 

H ALSTEAD 366 c. 836 L 
1 Halstead in 8 m. 26 b. 9 o. 
1 Castle Hedingham 6 k.w., 7 m. 6b.8 o. 
1 Sible Hedingham 4 n.w., 6 m. 19 b.2o. 

1 Earles Colne 4 k., 6 m. 1 p. 16 b. 1 o. 

2 Braintree 8 s., 18 m. 1 s. 41 b. 11 o. 

1 Wethersfield 10 s.w., 7 m. 16 b. 4 o. 

MANNINGTREE 422 c. 380 1. 

2 Manningtree in 20 m. 16 b. 7 o. 
1 Great Oakley 8 b., 7 m. 3 b. 2 o. 

1 East Bergholt 6 k., 7 m. 16 b. 4 o. 
1 Tendiing 8 s., 6 m. 6 b. 6 o. 
1 Prating 8 s.w., 6 m. 7 b. 2 o. 



HADLEIGH 182 c. 173 h 
3 Hadleigh in 29 m. 17 b. 6 o. 
2 Boxford 6 s.w., 16 m. 6 b. 1 o. 
1 Lavenham 10 n.w., 7 m. 27 b. 4 o. 
1 Bildeston 6 n., 7 m. 21 b. 4 o. 

SUDBURY 628 c. 433 L 
1 Sudbury in 7 m. 25 b. 11 o. 
1 Ballingdon 1 s.w., 6 m. 12 b. 1 o. 
1 Bure8 6 8.,8m.l2b. 
1 Melford 4 n.w., 9 m. 9 b. 6 o. 
1 Glemsford 8 n., 6 m. 1 p. 1 s. 8 b. 
1 Cavendish 8 s.w., 6 m. 16 b. 
1 Clare 10 s.w., 7 m. 21 b. 3 o. 

1 Haverhill 18 s.w., 7. m. 18 b. 8 o. 

EXETER. 

400, 18 days 206 miles, 12 days 206 
miles. Ex. 100,000, T. 90,000. 

BRADNINCH 866 c. 790 L 

2 Bradninch in 3 m. 8 p. 9 b. 1 o. 

1 Broadclist 6 s., 3 m. 1 p. 10 b. 

2 Tiverton 9 n., 14 m. 48 b. 14 o. 
1 Stoke 7 8.W., 1 m. 3 p. 

1 Thorverton 6 s.w., 6 m.l6 b. 1 o. 

WELLINGTON 446 c. 1019 L 
1 Uffculm 8 8.W., 8 m. 17 b. 1 o. 

1 Hemyock 7 s., 6 m. 20 b. 1 o. 

2 Wellington in 16 m. 43 b. 6 o. 

1 Wiveliscombe 7 n.w., 9 m. 11 b 5o. 
1 Bamptonl4w.,6m. 16blo. 

CREDITON 496 c. 1089 1. 
1 Moreton 13 8.w«, 8 m. 32b.6o. 
1 Oakhampton 18 w., 8 m. 81 b. 3 o. 

1 N. Tawton 13 w., 9 m. 20 b. 1 o. 

2 Creditoninl6m.48b.6o. 

1 Witheridgel2N.6m.l6b.lo. 

HONITON 762 c. 1601 1. 
1 Collumpton 12 n.w., 8 m. 1 p. 13 b.8 o. 
1 Honiton in 4 m. 36 b. 8 o. 
1 Axminster9B.,6m.,22b.9o. 
1 Colyton 8 8.B., 2 m. 1 p. 20 b. 6 o. 
1 Sidmouth 9 s., 6 m. 19 b. 10 o. 
1 Woodbury 14 s.w., 4 m. 16 b. 4o. 

EXETER 831c. 1967 L 
6 Exeter in 27 m. 3 p. 141 b. 63 o. 
1 Topsham 6 s.e., 4 m. 1 p. 16 b. 4 o. 
1 Exmouth 10 B.B., 6 m. 21 b. 10 o. 

GLOUCESTER. 

18 days 183 miles; 10 days 188 mUes. 
Ex. 80,126 T. 104^. 

CIRENCESTER 428 c 230 L 
1 Cirencester in 8 m. 16 b. 9 o. 
1 Stratton 1 n.b., 7 m. 16 b. 2 o. 
1 Ampney3B.,8m.8b. 2o. 
1 Cricklade 7 s., 6 m . 13 b. 18 o. 
1 Siddington 2 s.w., 7 m. 11 b. 8 o. 
1 Northleach 11 n jt., 7 m. 14 b. 4 o. 

STROUD 929 c. 686 1. 
1 Stroud in 7 m. 26 b. 10 o. 
1 Cainscross 1 s., 8 m. 42 b. 6 o. 
1 Frampton 9 s., 3 m. 47 b. 7 o. 
1 Paiii8wick4ir.,8m.26b.6o. 
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1 (nialford6B^llni.8n).ao. 
1 Hampton 6 s.x^ 6 m. 81 b. 4 o. 
1 Tetbury 10 sjb^ 6 m. 17 b. 18 o. 

CHELTENHAM 984 c. 6061. 
4 Cheltenham in 28 m. 185 b. 80 o. 
8 Tewkesbury 9 k.w^ 19 m . 87 b. 19 o. 
1 Winchcomb8ir^6m.lp.26b.6o. 

GLOUCESTER 716 c. 428 1. 
4 Gloucester in 18 m. 2 8^ 182 b. 46 Q. 
1 Newent9w.,8m.22b.7o, 

1 Westbury 10 a.w, 3 m. 28 b. 1 o. 

GRANTHAM. (Stamfobd.) 

17 days 184 miles; 11 days 184 miles. 

Ex. 180,890 T. 183,609. 

PETERBOKO' 1588 c. 1748 1. 

2 Peterboro'inl4m.63b.25o. 
1 TIiorney8En2m. 13b.7o. 

1 Whittlesea 7 8.1, 5 m. 41 b. 6 o. 
1 Clififel68.,7m.lp.20b.lo. 
1 Wan8ford88.,Sm.lp.l6b.l0o. 

STAMFORD 1470 c. 1890 L 
8 Stamford in 24 m. Is. 82 b. 28 0. 
1 Deeping 8 b., 6 m. 20 b. 9 o. 
1 Bourn 11 w., 5 m. 20 b. 12 o. 
1 Colsterworth 14 »., 9 m. 26 b. 8 o. 

GRANTHAM 1348 c. 1619 1. 
8 Grantham in 30 m. 1 p. 82 b. 86 o. 
1 Folklngham 14 e., 6 m. 23 b. 10 o. 

1 Sleafordl4K.,10m.82b.27o. 

BOSTON 2569 c. 30981. 

2 Boston in 2 m. Is. 39 b. 28 0. 

1 Donington 11 8.W., 8 m. 23 b. 16 o. 
1 Tattershall 14 n.w., 4 m. 16 b. 7 o. 
1 Fosdike Fen 10 w, 3 m. 10 b. 3 q. 
1 Spalding 16 s., 3 m. 38 b. 15 o. 

1 Holbeachl7B.B.,2m.l8b.l5a 

HALIFAX. 

400, 18 days 198 miles ; 14 days 124 miles. 
Ex. 130,890 T. 167,080. 

BRADFORD 4637 c. 1914 1. 

2 Bradford in 4 m. 1 s. 130 b. 19 o. 

1 Manchester Rd. 1 w., 6 m. 83 b. 1 o. 
1 Dudley Hill 3 SJs., 10 m. 63 b.lo. 
1 Shipley 4 w.w, 11 m. 31 b. 1 o. 
1 Pud8ey6K.,6m.63b.2o. 
1 Undercliffe3KT8m.50b.4o. 
1 Bingley 6 w., 11 m. 1 p. 20 b. 1 o. 
1 East Morton n.w., 4 m. 8 p. 16 b, 

STEETON 2492 c. 10601. 
1 Steetonin3m.28b.9o. 
1 Settle23K.w.,28b.4o. 
1 Skipton7N.w.,2m.lp.43b.9o. 
1 KeighleyS8.,4m.2p.66b.8o 
1 Haworth 6 a.w., 1 p. 85 b. 1 o. 

1 Thornton 10 S.K., 4 m. 38 b. 

DEWSBURY 2810 c. 1187 1. 

2 Dewsbury in 18 m. 139 b. 4 o. 
2 Mirfield3w,29m.87b.lo, 

1 Mirfield Lane 1 w., 13 m. 38 b. 2 o. 

1 Blrstal3N.,13m.51b. 

1 Adwalton 8 N.B., 14 m. 16 b. 2 o. 



HUDDERSFTELD 4269 c. 1865 L 
2 Hnddersfield in 10 m. 69 b. 11 o. 
1 Holmfirth 6 s.w., 1 m. 65 b. 3 o. 

1 Stainland 6 n. w., 1 p. 83 b. 2 o. 

2 Brighouse6N.E., 16m.61b.2o. 
1 Lepton5 8.E.,8m.26b. 

1 Lockwood2w.,9m.29b.2o. 

HALIFAX 8182 c. 13901. 

2 Halifax in 8 m. 105 b. 170. 

1 Amblerthom 2 k.e., 4 m. 86 b. 4 0. 
1 CIeckheaton7B.,llm.37b.3o. 
1 EUand 8 s.e., 8 m. 1 p. 30 b. 1 o. 
1 8owerbyB.38.w.,6m.lp.63b.2o. 
1 Lnddenden 4 x.w., 3 m. 1 p. 41 b. S o. 

HANTS. (POBTSMOUTH.) 

40O, 25 days 167 miles ; 17 days 167 miles. 
Ex. 130,000 T. 124,000. 

PETERSFIELD 480 c. 414L 
1 Havantl88.10m.24b.16o. 
1 Hambledenl08.w.,9m.l0b.8o. 
1 Petersfield in 9 m. 13 b. 8 o. 
1 Haslemere 14 N.B., 4 m. 1 p. 12 b. 2 o. 

1 Liphook 10 N., 2 m. 3 p. 9 b. 3 0. 

GUILDFORD 624c. 579 L 

2 Famham 10 w. 16 m. 19 b. 14 o. 
1 Guildford in 7 m. 10 b. 12 o. 

1 Bramley4s.7m.2p.l3b.7o. 

1 Godalming 6 s.w., 6 m. 2 p. 16 b. 10 o. 

CHICHESTER 618 c. 601 1. 
1 Midhnrst 12 v. 7 m. 1 p. 10 b. 8 o. 

1 Petworth 14 n.e., 6 m. 23 b. 4 o. 

2 Chichester in 16 m.l p. 23 b. 9 o. 
1 Fishboume2w.,6m.2b.6o. 

1 Bognor7B.6m.l0b.6o. 

ARUNDEL 663 c. 475 1. 
1 Pulborough 9 n.e., 7 m. 6 b. 2 o. 
1 Biltinghurst 15 k.b., 6 m. 14 b. 2 o. 
1 Storrington9E.8m.8b.3o. 
1 Steyningl5E.dm.8b.4o. 
1 Worthing 11 8.e^ 4 m. 14 b. 19 o. 
1 Arundel in 6 m. IS. 3 b. 4 o. 
1 Littlehampton 5 s. 6 m. 8 b. 8 o. 

PORTSMOUTH 1748 c. 1617 1. 
8 Portsmouth in 12 m. 1 s. 83 b. 86 o. 
1 Gosport2w.,4m.ls.l3b.llo. 
1 Fareham9N.w.,7m.21b.5o. 
1 Wickham 13 k.w., 6 m. 17. b. 8 o. 
1 Titchfield 10 w., 6 m. 9 b. 4 o. 

HEREFORD. 

21 days 220 miles ; 9 days 170 miles. Sz. 
83,000 T. 86,000. 

MONMOUTH 668 c 617 L 
8 Monmouth in 25 m. 1 p. 112 b. 7 o. 
1 Ragland 8 8.W., 6 m. 16 b. 2 o. 
1 Coleford 6 s Ji., 10 m. 48 b. 7 o. 
1 Dean 14 N.E., 12 m. 19 b. 2 o, 

1 Ross 11 K.E., 9 m. 51 b. 12 o. 

CHEPSTOW 635 c 666 L 

2 Chepstow in 9 m. 106 b. 18 o. 
1 Mounton 8 8.W., 4 p. 10 b. 

1 Usk 14 V.W.1 4 m. 48 b. 4 Q, 
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1 AlvlDgton 7 K.E., 6 m. 2 p. 26 b. 8 0. 
1 Newnham 17 m.e., 6 m. 66 b. 2 o. 
BROMYARD 660 c. 620 1. 
1 Bromyard in 4 m. 36 b. 4 o. 
1 Tenbury llN.N.w., 6 m. 28 b. 2o. 
1 Leominster 12 w.n.w., 12 m. 60 b. 9 o. 

1 Ledbury 13 8J3.e., 8 m. 67 b. 6 o. 
HEREFORD 686 c. 646 1. 

2 Hereford in 21 m.71 b. 24 o. 
1 Eign lE.,8m.30b. 

1 Cobhall 6 s.w., 7 m. 17 b. 
1 Madley 7 w., 10 m. 16 b. 
1 New Inn 11 s., 8 m. 17 b. 
1 Weobley 13 v.w^ 6 m. 22 b. 

There are 1400 hop-plantera in 
this collection not included in 
the above scheme, requiring, 
during the season, 8 hop super- 
visors and 63 officers. 

HULL 

400, 22 days 290 miles ; 10 days 196 

miles. Ex. 93,606 T. 111,680. 

HULL, 1st, 1861 c. 140 1. 

3 Hull in 12 m. 1 p. 2 s. 23 b. 18 o. 
1 Hessle 6 w., 6 m. 6 b. 6 o. 

1 Weighton20w.,6m.7b.4o. 
HULL, 2nd, 1762 c. 78 L 

2 Hull in 9 m.2 s.l6 b. 14 o. 
1 Hedon 6 b., 3 m. 9 b. 11 o. 
1 Levenl4N.,4m.l0b.7o. 

1 Beverley 9 n.w., 9 m . 36 b. 6 o. 
PICKERING 1486 c. 63 1. 

1 Pickering in 3 m. 1 p. 13 b. 6 o. 

2 Malton9s.w.,8m.37b.l3o. 
1 Kirby9w.,im.l3b.3o. 

1 Whitby 21 n.b., 3 m. 3 b. 9 o. 
1 Sandsend26M.R.,lm.7b. 
BRIDLINGTON 1523 c. 66 L 

1 BridUngton in 5 m. 1 s. 12 b. 20 o. 

2 Scarborough 18 k.w., 11 m. 31 b. 54 o. 
2 Driffield 13 s., 10 m. 19 b. 10 o. 

tSLE OF WIGHT. (Southamptok.) 

460, elk. 145, 26 days 218 miles ; 13 days 

218 miles. Ex. 122,000 T. 120,000 
BROCKENHURST 620 c. 236 1. 

1 Brockenhurstin6m.llb.6o. 

1 Ringwood 13 w., 6 m. 29 b. 6 o. 

1 Christchnrch 13 w., 6 m. 20 b. 6 o. 

1 Lymington 6 s., 4 m. 17 b. 8 o. 

1 Eling 10 B., 6 m. 1 s. 6 b.3 o. 

1 Beaulieu9 8.E.,4m.9b.4o. 
NEWPORT 746 c 386 1. 

2 Newport in 17 m. 23 b. 40 o. 
1 Wellow 9 w., 6 m. 3 b. 8 o. 
1 Ryde 8 e., 1 m., 13 b. 41 o. 

1 Newchurch 7 8.E., 2 m. 4 b. 38 o. 

SOUTHAMPTON 899 c. 306 1. 

4 Southampton in 16 m. 1 p. 62 b. 78 o. 

2 Romsey 8 k., IS m. 32 b. 15 o. 

WINCHESTER, 668 C.214L 
1 Winchester in 10 m. 18 b. 16 o. 
1 St. Cross 1 a., 11 m. 11 b. 3 o. 



1 Twyford 4 s., 9 m. 12 b. 6 o. 
1 Mitcheldever 8 e., 6 m. 8 b. 
1 Alresford 8 e., 9 m. 12 b. 4 o. 
1 Meorstoke 12 s.e., 8 m. 10 b. 3 o. 

ODIHAM 677 c. 232 1. 
1 Odiham in 9 m. 3 b. 3 o. 
1 Basing 2 n., 9 m.6 b. 
1 Basingstoke 8 n., 11 m. 7 b. 6 o. 

1 Eversley 9 e., 6 m.6 b. 8 o. 

2 Alton 8 B., 18 m. 13 b. 6 o. 

LANCASTER. 

400, 22^ days 229 miles; 20 days 229 
miles; 13 days 208 miles. Ex. 
118,000 T. 98,000. 

LANCASTER 1489 c. 208 L 
1 Lancaster in6m. 1 s. 73b 8 o. 
1 Skerton 1 w., 7 m. 49 b. 8 o. 
1 Low Bentham 16 s.w., 8 m. 49 b. 8 o. 
1 Bolton-le-Sands 4 n.w., 8 m. 42 b. 6 o. 
1 Garstang 11 s., 2 m. 2 p. 26 b. 2 o. 
1 Eccleston 17 s., 3 m. 24 b. 

PRESTON 3054 c. 458 L 
4 Preston in 16 m.2 s. 380 b. 17 o. 
1 Kirkham 9 w., 4 m. 39 b. 6 o. 

1 Fleetwood 26 w., 1 m. 27 b. 36 o. 

KENDAL 1200 c. 148 L 

2 Kendal in 9 m. 2 p. 72 b. 9 o. 

1 Underbarrow 4 w. 8 m. 13 b. 4 o. 

1 Burton 11 s., 6 m. 30 b. 8 o. 

1 Sedbergh 11 e., 3 m. 14 b. 4 o. 

1 Milnthorpe 8 s.w., 7 m. 1 p. 20 b 18 o. 

ULVERSTON 1036 c. 162 L 
1 Ulverston in 6 m. 1 p. 27 b. 8 o. 
1 Lowick Bridge 6 n., 6 m. 16 b. 
1 Bardsea 3 e., 9 m. 6 b 
1 Dalton 5 s., 8 m. 8 b. 7 o. 
1 Broughton 10 n. 6 m. 16 b. 2 o. 
1 Hawkshead 16 x., 1 m. 22 b. 20 o. 
lCarkl2B.,4m.31b.7o. 

LEEDS. 

450, 7 days 68 miles; 11 days 96 miles. 
Ex. 362,389 T. 110,000. 

BARNSLEY 1607 C.870L 
1 Bam8leyin2m.24b.12o 
1 Haigh3K.w.,7m.20b. 
1 Burton 3 M.E., 7 m. 29 b. 
1 Ecclesfield 6 s., 2 p. 14 b. 3 o. 
1 Wath7B.B.,8m.l3b.3o. 
1 Worsbrodale 3 s., 3 m. 1 p. 20 b. 1 o. 
1 Penistone 7 s.w., 3 m. 19 b. 1 o. 

WAKEFIELD, Ist, 613 c. 228 1. 
1 Thorne8 2w.,ls.2b. 
6 Wakefield in 62 m. 70 b. 2 o. 
1 Sandal 2 8., 10 m. 19 b. 

WAKEFIELD, 2nd, 967 c. 420 1. 
8 Wakefield in 34 m. 66 b. 16 o. 
1 Oulton6N.,12m.lp. 18 b. 
1 Lofthouse 4 N., 8 m. 34 b. 
1 Horbury 4 8.W., 8 m. 52 b. 

LEEDS, 1st, 2074 c. 986 1. 
6 Leeds in 23 m. 2 s. 232 b. 26 o. 
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1 KlrkstaU8w.K.w,16ni.861).lo. 

1 Woodaide 4 w^ 1 m. 2 p. 11 b. 8 o. 
LEEDS, 2nd, 1686 c. 603 1. 

2 Leeds 2 N., 18 m.l p. 66b. So. 
2 Hunslet in 17 m. 1 p. 61 b. 8 o. 
1 Holbeck 3 W.V.W., 18 n. 88 b. 
X Armley 6 w.f 14 m. 19 b. 

1 Wortle]r6w.,6m.66b* 

LEEDS, 8rd, 1879 0.761 1. 
8 Leeds in 19 m. 1 s. 107 b. 28 o. 
1 OtleyllN.H.w,6m.lp.26b.4o. 
1 Pool 10 N.H.W., 2 m. 2 p. 9 b. 1 o. 
1 Oniseley 10 n.w., 6 m. 81 b. 7 o. 
1 Tborner9N.B.,9m.l9b.2o. 
1 Woodside 6 k., 2 m. 2 p. 24 b. 1 o. 

LEICESTER. 

13 davB 137 miles; 7 days 109 mQes. 
Ex. 120,000 T. 123,000. 

HINCKLEY 470 c. 634 1. 
1 Lutterworth 11 b.e., 8 m. 36 b. 9 o. 

1 Gilmortonl4B.s.K.,8ia.28b. 

2 Hinckley in 14 m. 65 b. 11 o. 
1 Earl Shilton 4 n.b., 8 m. 41 b. 

1 Market Bosworth 8 n., 7 m. 21 b. 4 o. 
1 Barlestone 9 n., 8 m. 22 b. 6 o. 
LOUGHBOROUGH 716c. 763 1. 
1 Measham 15 W.8.W., 8 m. 33 b. 1 o. 

1 Ashby, 12 w., 4 m. 51 b. 8 o. 

2 Loughborougfa in 20 m. 95 b. 10 o. 
1 Sheepshed 6 w., 6 m. 36 b. 3 o. 

1 Mountsorreli 4 b.b., 7 m. 48 b. 

MELTON MOWBRAY 620 c. 6691. 
1 Stathem9N.,6m.40b.lo. 
1 Melton in 10 m. 64 b. 9 o. 
1 South Croxton 9 s.w., 6 m. 67 b. 2 o. 
1 0«kham 10 8.B., 8 m. 1 s. 29 b. 8o. 
1 Uppingham 16 8.8.B., 10 m. 86 b. 5 o. 

LEICESTER 975 c. 1023 1. 
6 Leicester in 36 m. 1 s. 345 b. 48 0. 
1 Glenfield4K.w.,7m.80b. 

1 Wigston5s.B.B.,8m.41b. 

LICHFIELD. 

12 days 91 miles ; 9 days 91 miles. Ex. 
130,000 T. not returned. 

LICHFIELD 1348 c. 1316 1. 

2 Lichfield in 21 m. 106 b. 12 o. 

2 Tamworth 8 s.b., 9 m. 2 p. 86 bt 8 0. 
1 Fazely 8B.B.,9m.30b.2o. 

1 Burton 8 n.e., 11 m. 24 b. 1 o. 

BILSTON 1171c. 9281. 

2 Bilston in 12 m. 222 b. 6 Ow 

1 Willenhall 2 n.w., 6 m. 120 b. 8 o. 
1 Bloomfleld3 Sm. lB.41b.lo. 
1 Sedgley 4 s., 11 m. 35 b. 1 o. 
1 Tipton 3 B.B., 6 m. 110 b. 1 o. 

WEDNESBURY 1053 c. 950 1. 
1 Wednesbiiry in 6 m. 69 b. 5 o. 
1 Darlaston 2 ».w., 7 ra. 100 b. 4 o, 
lHillTop2 .7m.l04b.lo. 
1 Sea Brook 2 .2 m. 1 s. 98 b. 2 o. 
1 West Bromwich 4 b.b., 9 m. 126 b. 8 0. 
1 Croft 4 .7m.86b.lo. 



WALSALL 737 c. 468 1. 
3 Walsall in 24 m. 205 b. 12 0, 
1 Woodend 1 . 12 m. 16 b, 
1 Aldridge4ir.B.,7m. 47 b. 
1 Sutton 9 w., 10 m. 28 b. 1 0. 

BURTON-ON-TRENT 486 c. 410 L 

5 Barton in 70 m. 41b. 7 0. 

1 Stapenhill2B.B.,9m.l7b. 

1 Repton 6 V.B., 12 m. 29 b. 1 o. 

LINCCLN. 

25 days 276 miles; 13^ days 246 miles. 

Ex. 180,000 T. 165/X)0. 

LINCOLN 888 c. 1766 1. 

2 Lincoln in 24 m. Is. 42 b. 18 o. 
1 Newport 1 M., 7 m. 18 b. 2 o. 

1 Nayenby 10 b.b., 6 m. 11 b. 5o. 

1 MarketBa«eQllN.N.B.,7m.28b.l4o. 

G AINSBORO* 628 c. 1227 1. 

2 Gainsboro'in.20m.60b.7o. 
1 Marton 6 b., 8 m. 15 b. 

1 West Stockwith 5 n. w, 7 m. 21 b. 
1 Perry 12 n.w., 11 m. 18 b. 8 o. 

BRIGG 940 c. 1811 1. 
1 BrIggin7m.26b.6o. 
1 KirtonlOB.w,5m.23b.3o. 
1 WintertonlON.,13m.l3b. 
1 Barton 12 N., 12 m. 13 b. 6 o. 
1 Cai8torl0s.E.,4m.21b.l0o. 

1 Grimsby 21 e., 7 m. 12 b. 16 o. 

LOUTH 1105 c. 2210 1. 

2 Louth in 13 m. 1 s. 30 b. 12 o. 
9 North Thorsby 10 w., 6 m. 18 b. 
1 Alfordl6sjiT7m.l8b.6o. 

1 Burgh 21 B.B., 4 m. 21 b. 12 o. 
1 Spilsbyl7B.,8m.ls.25b.6o. 
1 Homcastle 13 s.w., 7 m. 84 b. 11 o. 

NEWARK 173 c. 1354 1. 

6 Newark in 68 m. 95 b. 8 o. 

1 Broughton8E.,5m.,27,b.2o. 

1 Balderton2B.,10m.28b. 

LIVERPOOL. 

560, Istdk. 180, 2nd 160, 3rd 180 ; 4 days 

50 miles ; 2 days 22 miles. Ex. 688,890 

T. 199,670. 

LIVERPOOL, 1st., 1603 c. 6041. 
6 Liyeri>ool in 4 s. 13 b. 87 o. 

LIVERPOOL, 2nd, 960 c. 118 L 
6 Liverpool in 5 s. 8 b. 28 o. 

LIVERPOOL, 3rd, 1235 c. 269 1. 
8 Liverpool in 6 s. 11 b. 4 o. 

2 Birkenhead 3 w., 1 s. 13 b. 68 0. 

LIVERPOOL, 4th, 1065 c. 286 L 
4 Liverpool in 5 s. 10 b. 19 o. 
1 Woolton 6 B.B., 3 m. 13 b. 27 o. 

LIVERPOOL, 5th, 2113 c. 501 1. 
6 Liverpool in 1 d. 4 m. 2 s. 38 b. 180 o. 
1 Kirkdale3N.,lm.l5b.S0o. 

PORT DEPARTMENT. 
1 Port Surveyor 3002.; 1 Assistant 
Exp. Sur. 200^. ; 1 Assistant Im- 
port Surveyor 2002. ; IWarehouBe 
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keeper 190?.; 1 Sample dnwer 061^ 
Ist Export elk. 1401.; 2nd 1202.; 
7 Exp. officers 1002. each; 1 Port 
Qauger 120Z. ; 2 Imp. offloen 90L 
each ; 3 Rummaging offieeTfl 1002. 
each ; 8 Bommaging offioerB* aa- 
slstantB 3«.6d.per day. 
In fhis Collection there are also 22 
Assistants and 8 Permit-writers. 

LONDON, EAST. 

460, 2nd and Srd elk 120, Ex. 1,167,688, 

exclusiye of import duties, and duties on 

goods relanded. 

LONDON, EAST. 46 e. 1762 1. 
12 London East in 4 s. U b.26 e. 

BATGLIFF 26 e. 16461. 
14 Ratcliff in 6s. 9 b. 14 o, 

STEPNEY 62 c. 81541. 
18 Stepney in 1 d. 1 m. 1 p. 1 B. 8h. 54o. 

HOXTON 66 c. 20461. 
16 Hoxton in 6 s. 5 b. S^ 0. 

HACKNEY 70 c. 24721. 
11 Hackneyin2m.8B.8b.48o 
In this collection there are 4 Permit 
writers, and the port establishment 
may be considered as included 
witiiin it. See list in p. 280. 

LX>NDON, NORTH- 

460, 2nd and 3rd elk. 120. Ex. 660,000. 

MARYLEBONE 1261 c 1610 L 

5 Marylebone in 1 s. 8 b. 143 o. 

HOLBORN 1531 c. 1460 1. 

6 Honx)min8p.2s.6b.I18o. 

ISLINGTON 1512 c. 1006 1. 
6 Islington in 3 s. 20 b. 109 o. 

LONDON, NORTH, 1st, 964 c. 18071. 
6 London k., in5 p. 1 b.64 o. 

LONDON, NORTH, 2nd, 1088 c. 10201. 

5 London v^ in 6 p. 2 s. 4 b. 61 o. 

LONDON, SOUTH. 

460, 2nd and 3rd elks. 120. Ex. 900,000. 

MILBANK 1234 c. 1410 1. 

6 Milbank in 1 d. 2 m. 18 b. 94 0. 

WESTMINSTER 1598 c. 1886 L 
6 Westminster in 2 b. 155 c 

SOUTH W ARK 1363 c. 11751. 
6 Sonthwark in 1 p. 4 s. 9 b. 78 o. 

LAMBETH, 1st, 1099 c. 8761. 
6 Lambeth in 2 p. 3 s. 25 b. 69 o. 

LAMBETH, 2nd, 1297 c. 690 1. 
5 Lambeth in 5 m. 6 s. 19 b. 79 o. 

LYNN. 

20 days 220 miles; 15 days 220 miles. 
Ex. 137,000 T. 149,000. 

WELLS 765 c. 436 1. 
1 Wells in 11m. 8 b. 15 0. 



1 Fakenham 10 s., 4 m. 18 b. 16 o. 
1 Overy Staith 6 8 m. 16 b. 11 o. 
1 Holt 12 B.8.B., 4 m. 1 p. 6 b. 6 o. 
1 Brinton 10 s.e., 8 m. 1 s. 7 b. 1 o. 
1 Clay 10 E., 9 m. 8 b. 4 0. 

DEREHAM 988 c. 640 L 
1 Dereham in 7 m. 9 b. 11 o. 
1 Brisley 7 «., 4 m. 8 b. 1 o. 
1 Reepham 11 n.e., 8 m. 1 p. 2 b. 6 o. 
1 Hingham 10 S.S.E., 2 m. 6 b. 16 o. 
1 Swanham 18 if .8.W., 8 m. 6 b. 10 o. 

1 Narboro' 19 w., 6 m. 8 b. 

THETFORD 674 c. 862 1. 

2 Thetford in 16 m. 1 p. 16 b. lOo. 

1 Mildenhall 12 8.W., 7 m. 18 b. 14 a 
1 Diss 18 N.W., 14 m. 6 b. 10 o. 
1 Kenninghall 18 b., 6 m. 2 b. 9 o. 

1 Brandon 7 WjT.w., 6 m. 14 b. 4 a 

LYNN 1410 c. 7011. 

2 Lynn in 18 m. 1 p. 28 b. 29 o. 

1 Wisbeach 14 s.w., 2 m. 16 b. 26 o. 
1 Downham 12 s., 8 m. 4 b. 14 o. 
1 Grimstone 8 E.N.B., 8 m. 7 b. e. 
1 Stoke 16 9.8 B., 10 m. 4 b. 4o. 

MANCHESTER. 

460, 2nd elk. 1382. 109. 11 days 99'mile8 ; 
6 days 99 miles. Ex. not retuned. 
T. not ntnrned. 

MANCHESTER, Ist, 8996 & 06OL 

1 Manchester in 19 b. 8 o. 

1 Gorton Brook 8 8., 1 s. 8 lb 

1 Ardwick3B.,89b.6o. 

1 Long8ight2 8.,60b.7o. 

1 Stockport 6 b., 67 b. 9 o. 

1 Heavfling 7 B., 84 b. 11 o, 

1 Heaton6B., lp.25b.3o. 
MANCHESTER. 2nd, 4441 0.675 

1 Oldham Road in 1 s. 20 b. 

1 Parsonage 2 £r., 16 b. 9 0. 

1 Shudehilllir.,19b.4o. 

1 Collyhurst2 b., 1 p. 1 ». 27 b. 

1 RedtMiBk 1 X., 41 b. 19 o. 

1 Harpur-hey 3 8., 1 p. 97 b. 1 o. 

1 Failsworth 3s., 92 b. 1 o. 

MANCHESTER, 3td, 3887 e.886 1. 

2 Salford2w.,ls.49b.l2o. 
1 Hedgecroft6w.,ls.4b. 

1 Eccles5w.,46b.6o. 

2 Hulmein48b.24o. 

1 Throstlenest3 b., 1 p,21 b. 4 o. 

ASHTON 4079 e. 460 L 
1 Ashtoninl88b.6o. 
1 Staleybridge 2 e., 157 b. 4 o. 
1 Hyde 4 w., 166 b. 4 0. 

1 DobcroBs 9 e., 1 p. 75 b. 2 o. 

2 Charlestown 9 s., 2 p. 105 b. 5 o. 

ROCHDALE 8735 c. 5691. 
1 Oldham 6 E., 144 b. 2 o. 
1 Mumps 6 E., 136 b. 4 o. 
1 Moss 1 B., 175 b. 5 o. 
1 Bacnp 8 E., 123 b. 15 o. 
1 Milnson3B., 116b.5o. 
1 Rochdale in 167 b. 6 o. 
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MIDDLESEX. 

400, elk. 146, 16 days 254 mUes; 18 days 
236 miles. Ex. 1 ,100,000 T. 100,000. 

HARLOW 659 c. 2991. 

1 Harlow in 7 m. 6 b. 6 0. 

2 Sawbridgeworth 3 »., 21 m. 7 b. 2 o. 
1 Ongar 10 B., 3 m. 9 b. 8 o. 

1 Epping 7 w., 3 m. 5 b. 15 o. 
1 Waltham 12 s., 2 m. 11 b. 20 o. 
WEST HAM 1128 c. 890 1. 
1 Edmonton 9 w., 1 m. 11 b. 33 o. 
1 Romford 10 n., 6 m. 6 b. 14 o. 
1 Ilford 4 w., 1 m. 5 b. 37 o. 
1 West Ham in Id. 8 b. 180. 

BILLERIC AY 667 c. 386 1. 
1 Grays 15 E., 3 m, 2 b. 7 o. 
1 Rayleigb 11 n.b., 2 m.5 b. 7 o. 
1 Rochford 17 n.b., 1 m. 13 b. 16 o. 
1 Billericay in 3 m 3 b. 6 o. 
1 Brentwood 6 w., 4 m. 12 b. 12 0. 

OXBRIDGE 601 c. 2411. 
1 Uxbridge in 2 m. 5 b. 22 o. 
1 West Drayton 4 e., 8 m. 2 p. 1 b. 6 o. 

1 Amersham 1 1 k. 4 m. 2 p. 3 b. 12 o. 

2 Rickmansworth 8 x.w., 6 m. 4 p. 8 b. 

9o. 
BROMLEY 194 c. 155 1. 

8 Bromley in 2 d. 7 m. 2 p. 8 b. 18 0. 

CAMDEN TOWN 2273 c. 14981. 

1 Bamet 12 N., 1 m. 15 b. 22 o. 

2 Camden Town in 7 b. 51 o. 
2 Faddington4w.,3b.85o. 
1 Hampstead 5 w., 2 b. 23 o. 

1 Kilbam5N.w.,2m. 3b.26o. 

NEWCASTLE, 

460, 19 days 259 miles : 11 days 227 miles. 
Ex.260,000T. 110,000. 

NEWCASTLE-ON-TYNE 2696 c. 204 1. 

9 Newcastle in 1 d. 25 m. 1 s. 87 b. 36 0. 

SOUTH SHIELDS 3792 c. 148 1. 

1 SoutbShieIdsin4m. ls.9b.2o. 

2 North Shields 2 n., 8 m. 14 b. 10 o. 
1 Jarrow 5 w., 1 m. 2 p. 6 b. 2 o. 

1 Blythl2N.,2m.3b.4o. 

2 Morpeth 18 N., 9 m. 10 b. 7 o. 

ALNWICK 2062 c. 741. 
2 Alnwick in 8 m. 12 b. 11 0. 
1 Bothbury 12 s.w., 3 m. 5 b. 6 o. 
1 Woolerl8N.w.,lm. lb.6o. 
1 Berwick 30 N., 6 m. 3 b. 9 o. 

1 Belfordl6N.,2m.2b.7p. 

HEXHAM 1684 c. 64 L 

2 Hexham in 9 m.l p. 12 b. 8 0. 
1 Warkl2N., lm.lp.3b.3o. 
1 Wylam 13 B., 5 m. 4 b. 1 o. 

1 Haltwhistle 16 w., 1 m. 3 b. 2 0. 

1 Alston 24 S.W., 2 m. 1 b. 6 o. 

OTTERBURN BORDER DISTRICT. 

2 Falstone 14 s.w. v ip„„i„„« j ♦« „„ 
Rochester 6 n.w. ] ^^J^l^l^^J^i, 

2 Harbottle 12 n.b. ^ T^nt smuggling 

2 Fowbum25K. 



from ScoUand. 



NORHAM BORDER DISTRICT. 

2ComSS8w.p»Pl«y'^d*opreTcat 
2 WoolerlSs. '' 



2 Berwick 6 



I 

B. / 



smuggling 
Scotland. 



firom 



NORTHAMPTON. 

16 days 176 miles; 9 days 148 milefl. 
Ex. 86,000 T. 115,000. 

M ARKET-H ARBOROUGH582 c. 296 L 
1 Church Langton 4 N.B., 7 m. 48 b. 2 o. 
1 Welford9s.w.,9m.34b.2o. 
1 Harborough in 10 m. 39 b. 10 o. 
1 Rawell 7 E., 8 m, 34 b. 5 o. 
1 Kettering 11 8.B., 10 m. 84 b. 14 o. 
1 Grettonl4s.B.,9m.28b.4o. 

THR APSTON 615 c. 232 I. 
1 Oundle 8 x., 10 m. 7 b, 10 o. 
1 Thrapstonin9m.20b.6o. 
1 Kimbolton 11 s.b., 15 m. 25 b. 8 0. 
1 Wellingborough 11 s.w., 10 m. 80 b. 

7o. 
1 Wollaston IS s.w., 8 m. 30 b. 2 o. 
1 Irthlingborough 8 s.w., 7 m. 1 p. 

84 b. 4 o. 

BUCKINGHAM 678 c. 6961. 
1 Stony Stratford 8 k., 8 m. 32 b. 6 o. 
1 Great Harwood 8 s.E., 7 m. 15 b. I o. 

1 Winslow 8 8., 7 m. 17 b. 1 o. 

2 Buckingham in 14 m. 28 b. 6 o. 
1 Brackley9w.,12m.24b.2o. 

1 Hanstope 18 n., 8 m. 1 p. 24 b. 

NORTHAMPTON 1152 c. 848 L 
1 Moulton6N.,9m.86b.8o. 

1 Wootton8B.,8m.81b.9o. 

2 Northampton in 19 m. 1 p. 116 b. 28 o. 
1 Towcester9w.,8m.33b. 12o. 

1 Bugbrook 6 B.W., 7 m. 1 s. 23 b. 8 o. 
1 Blakesley 14 w., 7 m. 21 b. 4 o. 

NORTHWICH. (Wabrinoton.) 
400, 174 days 190 miles; 9} days 171 

miles. Ex. 159,000 T. 126,000. 
ORMSKIRK 1306 0.783 1. ' 

1 Ormskirkin8m.27b.12o. 

1 Tarleton 10 K., 4 m. 23 b. 1 o. 

2 Chorley 17 n.e., 4 m. 1 p. 91 b. 7 o. 

WARRINGTON 917 c. 660 1. 

3 Warrington in 12 m. 1 s. 66 b. 17 o. 
1 Mill Bank 9 e.k.e., 1 p. 20 b. 2 o. 

1 Wilder8pool2 8.E.,3m.20b. 

1 Altringham 11 s.e., 24 b. 11 o. 

RUNCORN 1704 c. 1837 1. 

2 Runcorn in 3 m. 2 8. 5 b. 4 o. 
1 Frod8ham6 8.,2m.l2b.8o. 

1 Tarporley 19 s., 4 m. 17 b. 7 o. 
1 Tattenhall 25 s., 2 m. 13 b. 3 o. 
1 Northwich 12 s.b., 1 m. 23 b. 10 0. 

1 Winsford Lane 18 s.b., 45 b. 6 o. 

MACCLESFIELD 2110 c. 1297 1. 

2 Macclesfield in 161 b. 15 o. 

1 Folly Grove 8 . 1 p. 52 b. 1 o. 

2 Congleton 8 s.8.w., 106 b. 12 o. 
1 Sandbach 15 s.w., 47 b. 8 o. 

1 Knutsford 12 w jt.w., 89 b. 18 o. 
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NORWICH. 

460, 16 days 226 mileg ; 9 days 176 miles. 
Ex.410,700T. 146,180. 

NORWICH, Ist, 1288 c. 1068 1. 
6 Norwich in 1 r. 87 m. 1 p. 2 s. 26 b. 

SBo. 
1 Wymondham 10 w.s.w., 7 m. 8 b. 6 o. 

NORWICH, 2nd, 10180.621 1. 
3 Norwich in 28 m. 6 b. 10 o. 
1 Tasburgh 9 s.w., 6 m. 3 b. 1 o. 
1 Taverham 6 v.w , 2 m. 1 p. 4 b. 1 o. 

1 Blofield 6 B., 8 m. 2 b. 4 o. 

COLTISHALL 772 c. 446 1. 

2 Coltishall in 18 m. 6 b. 1 o. 

1 Aylsham 7 b.k.b., 4 m. 12 b. 12 o. 
1 Walsham 7 n.k.b., 7 m. 8 b. 10 o. 
1 Tunstead 6 n.b., 6 m.6 b. 1 o. 

1 Lndham 9 w.m.w., 6 m. 4 b. 1 o. 

BECCLES876C.673I. 

2 Beccles in 22 m. 13 b. 9 o. 

1 Loddon 7 n.w., 6 m. 6 b. 2 o. 
1 Harleston 14 b., 4 m. 9 b.9 o. 
1 Bungay 6 n.r., 9 m. 1 p. 8 b. 10 o. 
1 Lowestoft 10 w., 7 m. 1 s. 6 b. 16 o. 

YARMOUTH 743 c. 639 1. 
6 Yarmouth in 61 m. 1 s. 9 b. 16 o. 
1 Gorleston 3 8., 14 m. 4 o. 

OXFORD. 

14 days 202 miles ; 11 days 172 miles. 
Ex. 104,000 T. 108,000. 

DEDDINGTON 749 c. 572 I. 
1 Deddington in7m.lp.22b.6o. 
1 Chipping Norton 11 w.,7m. 16 b. 12 0. 
1 Long Compton 16 n.w., 6 m. 22 b. 1 o. 

1 Barton 7 8., 7 m. 27 b. 12 o. 

2 Bicester 11 e., 17 m. 48 b. 6 o. 

BANBURY 408 c. 894 L 
2 Banbury in 19 m. 38 b. 22 o. 
1 N.Newington4N.w.,8m.2p.l4b.2o. 
1 Warmington6w.,10m.l4b.2o. 
1 Middleton 4 n., 12 m. 17 b. 3 o. 
1 Bloxham 4 s.w., 10 m. 23 b. 6 o. 

SWINDON 687 c. 664 L 
1 Swindon in 7 m. 16 b. 6 o. 
1 Farringdon 13 e., 6 m. 21 b. 8 o. 
1 Lamboum 14 s.b., 8 m. 12 b. 4 o. 
1 Wootton BasBet6w.,6m.l8b.3o. 
1 Highworth 7 n., 8 m. 11 b. 7 o. 

BURPORD 648 c. 649 L 

1 BuTfordin7m.lp.d4b.9o. 
1 L{chladel0s.w.,7m.20b.4o. 
1 Bampton 8 8., 7 m. 20 b. 6 o. 
1 Pairford 11 s.w., 7 m. 1 p. 14 b. 8 o. 
1 Witney 8 b., 14 m. 28 b. 12 o. 
1 Charlbury 11 n.b., 8 m. 17 b. 6 o. 

OXFORD 932 c. 670 L 
8 Oxford in 19 m. 4 p. 30 b. 60 o. 
1 Headington 3 b., 6 m. 6 b. 2 o. 
1 Kidlington6N.,4m.lp.l0b.9o. 
1 £uBham6w.,8m.lp.l7b.lo. 



PLYMOUTH. 

400, 18 days 246 miles ; 18 days 181 miles. 
Ex. not returned T. not returned. 

CALLINGTON 932 c. 1618 L 
1 Saltash 10 n., 6 m. 9 b. 6 o. 
1 Polbathick 14 n., 3 m. 10 b. 4 o. 
1 Liskeard 9 w., 4 m. 1 s. 26 b. 16 o. 
1 Callingtonin6m.2p. 14b.6o. 
1 Tavistock 10 b., 7 m. 29 b. 18 o. 

NEWTON ABBOT 1638 c. 2641 L 
1 Totnes8 8.,6m.lp.41b.l0o. 
1 As1iburtonl0w.,4m.lp.84b.l2o. 
1 Chudleigli6N.,2m.l8b.6o. 
1 Newton in 9 m. 1 p. 86 b. 7 o. 
1 Teignmouth 6 b., 6 m. 82 b. 19 o. 
1 Torquay 7 B.B., 4 m. 27 b. SO o. 

1 Dartmouth 16 s., 6 m. 60 b. 13 o. 

MODBURY 612 c. 1049 L 

2 Kingsbridge8 8.B.,20m.40b.6o. 
1 Frogmore 12 8.B., 7 m. 26 b. 

1 Modburyin8m.l7b.lo. 

1 Antongifford 4 s., 8 m. 10 b. 1 o. 

1 Plympton 10 n.w., 6 m. 1 p. 16 b. 6 o. 

1 Iyybridge6N.,3m.2p.7b.2o. 

PLYMOUTH 1664 c.8164 L 

2 Devonport 2 w., 12 m. 82 b. 28 o. 
4 Plymouth in 17 m. 3 s. 02 b. 46 o. 
1 Plymouth port in. 

1 Plymouth permit office. 

READING. 

20 days 177 miles ; 14 days 164 miles. 

Ex. 161,716 T. 132,000. 
WINDSOR 1322 c, 1450 L 

2 Windsor in 6 m. 7 b. 28 o. 
1 Slough 3 N., 3 m. 3 b. 17 o, 

1 Maidenhead 6 n,w., 2 m. 2 p. 8 b. 12 o. 

2 Cookham 9 n.w., 4 m. 6 p. 1 o, 

1 Colnbrook5B.,3p.9b.6o. 

HENLEY ON THAMES 1662c. 1616 L 

3 Henley in 16 m. 1 p. 6 b. 11 o. 

2 Marlow8N.B.,7m.2p.3b.3o. 

1 Watlington 1 1 n.w., 2 m . 2 b. 4 o, 
1 Benson 11 wjj.w, 4 m. 1 s. 3 o. 

1 Wallingford 11 wjr.w.,9m. 2b.7 o. 

ABINGDON 1285 c. 1286 1. 

2 Abingdon in 14 m. 22 b. 14 o. 

1 Dorchester 8 E.S.E., 10 m. 6 b. 1 o. 
1 Wantage 10 s.w., 7 m. 17 b. 9 o. 
1 Harwell 7 s., 8 m. 11 b. 2 o. 
1 Hagbourn 8 S.B., 3 m. 1 p. 4 b. 1 o. 

1 Sutton3s.8.w.,3m.l p.Sb.So. 

NEWBURY 1157 c. 1229 1. 

2 Newbury in 19 m. 18 b. 19 o. 

1 Kingsclere 7 s.b., 6 m. 3 b. 1 o. 
1 Donnington 2 n., 6 m. 1 p. 6 b. 
1 Newbury Wash 2 s., 7 m. 12 b. 
1 Aldermaston 9 b., 6 m. 3 b. 3 o. 
1 Thatcham 4 e., 2 m. 1 p. 1 b. 1 o. 

READING 1979 c. 2067 1. 

3 Reading in 14 m. 1 p. 23 b. 86 o. 

1 Wokingham 7 e.s.r., 6 m. 6 b. 9 o. 

2 Theale 6 w.8,w., 4 m. 1 p. 6 b. 3 o. 
1 Pangboum 6 WJi.w., 5 m. 2 b. 3 o. 
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ROCHESTER. (UAiwron.) 
400, 17 6»7% 187 miles; 11 days 196 miles ; 
19 d*7S 908 miles. Ex. 298,700 T. 106,366- 

MAIDSTONE 1621 e. 266 1. 
8 Maidstone in 11 m. 6 p. 15 b. 21 0. 
1 Loose 4 8., 2 m. 4 p. 4 b. 2 o. 
1 Hadlow 11 8.w^ 8 m. 1 p. 2 b. 2 o. 
1 Tmibridge 14 s.w., Sm. 6 b. 11 o. 
1 Lenham 10 k.b.k., 8 m. 1 p. 2 o. 

ROCHESTER 2845 c. 266 1. 
1 Rochester in 2 m. 6 b. 80 o. 
1 Chatham2E.,4m.4b.llo. 
1 Frindsbuiy 2 m.w., 1 m. 1 p. 2 b. 6 o. 
1 Milton 11 B.B.K., 5 m. 1 p. 8 b. 14 o. 
1 Bheemess 21 n .n.r., 1 b. 12 o. 
1 Mailing 10 8.W.. 8 m. 2 p. 4 b. 11 o. 
1 Wrotham 14 wji.w., 3 m. 1 p. 8 b. 8 o. 

DEPTFORD 8834 c. 821 1. 
1 Woolwlch5B., Im. 2b.l9o. 
8 Deptford in 8 m. 2 s. 8 b. 80 o. 
1 Cambenrell 4 w., 1 s. 17 b. 16 o. 
1 Greenwich 2 b., 1 m. 8 b. 61 o. 

ST. MARY GRAY 2187 c.249 1. 

1 Grayesend 14 sjt.b., 8 b. 18 o. 

2 Dartford 8 n.k., 5 m. 4 p. 11 b. 18 o. 
1 St Mary Cray in 1 m. 1 p. 1 b. 

1 8tPaul'8Craylv.w.,2m.2p.6b.l8o. 
1 Ejmnford 6 r.s.b., 6 m. 2 p. 2 b. 1 o. 

1 Westerfaam 12 s., 4 m. 1 p.6 b. 14 o. 

SALOP. (SHBVWgBUBT.) 

400, 11 days 157 miles ; 9 days 111 miles. 
Ex. 76,000 T. 60,000. 

SALOP, 2nd, 706 c. 213 1. 

2 ShrewBbaryin26m.70b.a5o. 

1 Church Stretton 14 s., 10 m. 24 b.5 o. 
1 Dorrington 7 8., 9 m. 12 b. 1 o. 
1 Pontesbury 8 s.w., 7 m. 26 b. 4 o. 

1 Ford 7 w., 7 m. 14 b. 6 o. 

IRONBRIDGE 696 c. 224 1. 

2 Ironbrldgein 18 m. 63 b. 13 o. 

1 Much Wenlock 6 s.w., 10 m. 28 b. 13 o. 
1 Hungerfordl6 .,8 m. 16 b. 
1 Broneley28.,8m.26b.9o. 

1 Madeley2B.,9m.37b.6o. 

WELLINGTON 862 c. 820 1. 

2 WeUington in 20 ro. 62 b. 19 o. 
2 Shif&ial 8 B.8.B., 21 m. 80 b. 10 o. 
1 Ketley3B.,7m.67b.4o. 

1 DawleyGreen4s.E.,8m.42b.2o. 
1 Hadley8K.B.,10m.26b.do. 

SALOP, Ist, 576 c. 1681. 
8 Shrewsbury in 27 m. 79 b. 19 o. 
1 Roden7N.B.,8m.9b.2o. 
1 Atcham 4 B.8.B., 6 m. 14 b. 3 o. 

1 AllscottlO .,7m.llb.lo. 

NEWPORT 669 c. 1681. 

2 Newport in 24 m. 43 b. 140. 

1 Eccleshall 9 n.b., 10 m. 22 b. 10 o. 
1 Bishop's Offley , 9 n., 8 m. 21 b. 1 o. 
1 Hinstock 6 n.w., 12 m. 9 b. 1 o. 
1 Edgnnond2 .,8m. 1 p. 10b. So. 
1 Onosall 7 X.H.B., 9 m. 16 b. 2 o. 



SARUM. (BltMOTBT.) 

17 days 171 miles; 11 days 149 miles. 
Ex. 90,000 T. 88^000. 

DEVIZES 945 c. 9181 
2 DeTi8e8inl3m.88b.17o. 
1 Marden7 B.8.B., 7 m. 15 ta.8o. 
1 Layington6B.,7m.l8b.lo. 
1 Tilshead 11 B.8.B., 6 m. 14 b. 1 o. 

1 Netheravcm 16 8.B., 6 m. 1 p. 17 b. 8 o. 

M ARLBRO' 986 e. 916 1. 

2 MarIbroMnl9m.42b.6o. 

2 Hnngerford 10 b., 18 m. 29 b. 10 o. 

1 Pew8ey78.w.,5m.l4b.6o. 
1 Burbage68.s.w.,9m.l0b. 

SARUM 1173 c. 11461. 
8 Sammin28m.69b.22o. 
1 Fordiogbridge 12 8., 7 m. 16b. 4 o. 
1 Downton7 s 8.e.,6 m. 1 p. 17 b. 
1 Wilton 4 w, 9m. 21b 3o. 
1 West Dean 8 b., 6 m. 14 b. 90 o. 

ANDO VER 1061 c. 1069 I. 
1 Andover in 6 m. 23 b. 12 o. 
1 Broughton 11 s.w., 11 m. 17 b. 2 o. 
1 Whitchurch 7 b.h.b., 6 m. 1 p. 14 b. 

3o. 
1 Uphurstbourae 6ir., 10 m. ISb. 
1 Overton 11 BJ(.s.,8m.lp.9b.2o. 
1 Wherwell 4 83.8., 9 m. 17 p. 8 o. 
1 Mullenspond 5 w., 8 m. 24 b. 3 o. 

SHEFFIELD. 
19i days 169 miles ; 12 days 166 miles. 
Ex. 131,800 T. 113,681. 

SHEFFIELD 2370 c 1869 L 
4 Sheffield In 24 ni. 1 s. 86 b. 52 o. 
1 Wicker and P. 1 6 m. 83 b. 8 o. 

1 Owlerton 3 x.w., 2 m. 6 p. 17 b. 1 o. 

2 Rotherham 6 n.b., 18 m. 1 s. 7 b. 9 o. 

CHAPEL-EN-LE-FRITH 878 c 821 1. 
1 Chapel in 1 p. 33 b. 4 o. 
1 New Mills6 N.N.W., 1 p. 66 b. 10 o. 
1 Buxton 6 8., 25 b. 20 o. 
1 Bakewell 17 s.b., 42 b. 12 o. 
1 Baslow 18 8.B., 1 m. 41 b. 11 o. 

1 Tideswell 9 8 b., 1 p. 86 b. 12 o. 

CHESTERFIELD 898e. 871 L 

2 Chesterfield in 22 m. 72 b. 16 o. 
1 Woodhouse 18 v.w., 6 m. 19b. 
1 Claycroes 5 b., 6 m. 82 b. 8 o. 

1 Bolsorer 7 b., 6 m.SS b. 2 o. 
1 Eckington 8 H.E., 6 m. 23 b. 1 o. 

1 Dronfield 6 n.n.w., 6 m. 25 b. 8 o. 

RETFORD 530 c. 377 1. 

2 Retford in 11 m. 2 p. 8 h. 69b.9 o. 
1 Sutton 12 N.W., 9 m. 2 h. 24 b. 2 o. 

1 OUerton 12 s.s.w., 6 m. 80 h.81 b. 4 o. 
1 Laneham 10 bjei.b., 9 m. 11 h. 21 b. 
1 Tuxford 7 BJLE^ 8 m. 6 h. 27 fo. 2 o. 

WORKSOP 461 c. 887 1. 

3 Worksop in 40 m. 82 b. 11 o. 

1 Whitwell 5 n.w., 8 m. 43 b. 1 o. 

1 South Anston 6 v.w., 11 m. 81 b. 1 p. 

1 Blyth 7 K.B., 9 m. 25 b.1 0. 
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STAFFORD. 

17 days 182 miles ; 12 days 143 miles ; 
20 days 171 miles. Ex. 04,000 T. 
88,000. 
NEWCASTLE-UNDERrLYNE 826 c. 
7111, 
3 Newcastle in 19 m. 1 p. 141 b. 12 o. 
1 Flasli 4 a.E., 7 m. 20 b. 2 o. 
1 Buralem 4 m.n.e., 8 m. 72 b. 7 o. 
1 Tunstall 6 m .n.k., 2 m. 76 b. 6 o. 

HANLEY 1256 c. 1159 1. 
1 Hanley in 3 m. 1 p. 99 b. 4 o. 
1 Backnall 1 e., 1 m. 82 b. 6 o. 
1 Longfton 3 s.b., 9 m. 66 b. 3 o. 
1 Stoke 2 B.S.W., 6 m. 64 b. 6 o. 
1 Mear Green 4 b.e., 3 m. 87 b. 16 o. 
1 Leek 9 ir .k., 2 m. 1 p. 69 b. 8 o. 

UTTOXETER 761 c. 626 1. 
1 Cheadle 10 n.w., 7 m.30 b. 7 o. 
1 Alton 8 K.N.W., 1 m., 1 p. 31 b. 5 o. 
1 Upper Tean 8 n. w., 6 m. 46 b. 6 o. 
1 Winkhill 16 N.M.W., 1 m. 1 p.37 b. 3 o. 
1 Uttoxeter in 9 m. 36 b. 9 o. 
1 Heath 2 w., 4 m. 27 b. 1 o. 
1 Abbott's Bromley 7 s., 6 m. 20 b. 2 o. 
1 Tatbnry 10 B.8.E., 7 m. 24 b. 

PBNKRIDGE 395 c. aW 1. 
1 Rngeley 9 e.n.b., 10 m. 89 b. 4 o. 
1 Armitage 13 e.^ 6 m. 21 b. 1 o. 
1 Penkridge in 6 m. 22 b. 2 o. 
1 Cannock 6 9.B., 6 m. 8S b. 1 o. 
1 Breirood 5 &W., 10 m. 16 b. 2 o. 
1 Shayeahiil 7 a.3.B., 10 m. 16 b. 
1 Wheaton ABtxm 6 ws^yr^ 11 m. 14 b. 
lo. 

STAFFORD 690 c. 467 1. 

3 Stone 7 m., 10 m. 44 b. So. 

1 Sandon 6 k.n.b., 8 m. 14 b. 1 o. 

2 Stafifovd in 16 ai. 86 b. 9 o. 

1 Hanghton 6 s.w., 7 m. 16 b. 
1 Haywood 7 b., 8 m. 16b. So. 

STOURBRIDGE. 

400, 16 days 160 miles ; 11 days 108 miles ; 

Ex. 191,806 T. 88,498. 
BRIDGNORTH 272 c. 224 L 

4 Bridgnorth in 39 m. 117 b. 18 o. 
1 Glaverly 6 s.e., 9 m. 20 b. 

1 Albrighton 12 n.b., 11 m. 14 b. 1 o. 

WOLVERHAMPTON 683 c. 321 1. 
4 Wolverhampton in 42 m. 316 b. 24 o. 
1 Tettenhatl 2 n.w., 13 m. S3 b. 3 o. 
1 Womboum5s., llm.24b. 

DUDLEY 878 c. 589 1. 
4 Dudley in 42 m. 294 b. 13 o. 
1 Shaver's End 1 r.w., 10 m. 68 b. 

1 Kingswinford 4 n.w., 10 m. 48 b. 

BEWDLEY 1067 c. 991 1. 

2 Bewdley in 19 m. 76 b. 7 o. 

3 Kiddermiaster 3 b., 29 m. 1 p. 154 b. 

29 o. 
1 Stourport 4 s., 7 m. 43 b. 4 o. 
1 Kinrer 8 n.b., 11 m. 30 b« 10 o. 



LUDLOW 463 c. 698 1. 
2 Ludlow in 21 m. 1 p. 80 b. 10 o. 
1 Newton 8 n.w., 3 m. 20 b. 1 o. 
1 Aymestry 12 s.w., 9 m. 25 b. 1 o. 

1 Gleobury 11 n.b., 11 m. 2 p. 36 b.3 o. 

STOURBRIDGE 573 c. 252 I. 

2 Stourbridge in 20 m. 107 b. 14 o. 
1 Brettell Lane 3 n.b., 9 m. 92 b. 2 o. 
1 Oldswinford 1 s., 12 m. 92 b. 

1 Bellbroughton 6 r., 13 m. 27 b. 2 o. 

1 Wordsley 2 n., 9m. 49 b. 1 o. 

SUFFOLK. (iPBwicH.) 

460, 19 days 146 miles ; 10 days 126 miles. 
Ex. 284,848 T. 174,668. 

WOODBRIDGE 526 c. 66 1. 

2 Woodbridge in 22 m. 14 b.l6 o. 
1 Batley 8 b., 2 m. 17 b. 4 o. 

1 Debenham 14 n.n.w., 3 m. 10 b. 2 o. 
1 Ipswich 8 W.8.W., 7 m. 1 p. IB b. 4 0. 

1 Xirton 9 s., 3 m. 12 b. 8 o. 

HALESWORTH 602 c. 69 1. 

2 Halesworth in 16 m. 24 b. 12 o 
1 Snape, Ac. 16 s., 7 m. 16 b. 16 o. 
1 Southwell 10 B., 7 m. 17 b. 7 o. 

1 Framlingham 13 s.w., 9 m. 18 b.6 o. 
1 Saxted 9 s.w., 6 m. 16 b. 3 o. 

STOWMARKET 479 c 69 1. 

3 Stowmarket in 32 m. 12 b. 6 o. 
1 Eye 16 n.e., 7 m. 10 b. 3 o. 

1 Botesdale, &c. 14 n., 9 m. 6 b. 
1 Haughley 4 n.n.w., 10 m. 9 b.2 o. 
1 Needham 4 sjc., 7 m. 12 b. 3 o. 

BURY ST. EDMUNDS 536 c. 103 1. 
3 Bury in 23 m. 1 s. 91 b. 13 o. 
1 Ixworth 7 N.B., 4 m. 22 b. 
1 Daiham 10 w., 6 m. 18 b. 
1 Hartest 10 W.8.W., 6 m. 17 b. 
1 Battlesden 10 s.e., 9 m. 11 b. 

SUDBURY 384 c. 961. 
1 Sudbury in 7 m. 26 b. 9 o. 
1 Hayerhill 18 w.n.w., 7 m. 18 b. 7 ot. 
1 Clare 10 n.w., 7 m. 21 b. 2 o. 
1 Glemsford 8 n., 5 m. 1 p. 1 s. 8 b. 1 o. 
1 Cavendish 8. n.w., 6 m. 16 b. 
1 Melford4N.,9m.9b. So. 
1 Bures, &c. 6 s., 8 m. 12 b. 
1 Ballingdon 1 w., 6 m. 12 b. 

IPSWICH 629 c. 147 1. 
7 Ipswich in 56 m. 1 p. 1 B. 39 b. 31 o. 

SURREY. (Bbibntfobd.) 

400-, 17 days 142 miles ; 8 days 133 milM. 
Ex. 954,448 T. 125,000. 

CHERTSEY 1305 c. 268 L 

1 Egham 6 n.n.w., 3 ro. 1 s. 6 b. 14 o. 

1 Staines 4 N., 6 m. 10 b. 25 o. 

1 Chertsey in 5 m. 7 b. 14 o. 

1 Woking 7 s.s.w., 4 m. 1 p. 6 b. 6 o. 

1 Hoimslow 10 N.E., 2 m. 1 p. 9 b. 12 0. 
KINGSTON 841 c. 160 1. 

3 Kingston in 26 m. 13 b. 21 o. 

1 Isleworth 6 n., 6 m. 10 b. 8 o. 
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1 Richmond 6 w^ 8 m. 4 b. 29 0. 
1 MortUke 8 mji.b., 7 m. 1 b.4o. 

WANDSWORTH 1150 c. 166 I. 
6 Wandsworth in 1 d . 9 ra. 1 p. 8 b. 21 o. 
1 Walham Green 4 N.w.,4m. 9b.21 o. 
1 Fulham 8 m jr.w., 8 m. 8 b. 9 o. 

EWELL16S6C.280I. 
1 Lower green 7 .,lni.l p.4b. 14 o. 
1 Bromley 16 K.H.S., 4 m.6 b. 14 o. 
1 Croydon Sk.n.e., 4 m. 8 b. 18 o. 
1 Mitcham 7 n.b., 2 m. 1 p. 12 b. 41 o. 
1 Ewellin7m.8b. 14o. 

DORKING 1300 c. 123 I. 
1 Relgate 6 e.n.e.. 6 m. 11 b. 7 o. 
1 Godstone 14 k.n.e., 3 m. 4 b. 15 o. 
1 Horsham 14 s., 6 m. 1 s. 17 b. 9 o. 
1 Dorking in 4 m. 80 b. 9 0. 
1 Leatherhead 6 n., 3 m. 15 b. 17 o. 

BRENTFORD 663 c. 103 L 
6 Brentford in 1 d. 14 m. 1 s. 5 b. 6 o. 
1 Strand-on-Green 1 ., 7 m. 7 b.22 o. 

SUSSEX. (LKWK8.) 

400, 15 days 161 miles ; 10 days 169 miles. 
Ex. 300,470 T. 203,000. 

BATTLE 619 c. 631 1. 
1 Battle in 1 m. 139 h. 6 b. 11 o. 
1 Gardener Street 12 w., 1 m. 166 h. 

8b. 4 o. 
1 Staplecross 7 h.k., 1 m. 180 h. 4 b. 6 o. 
1 Hastings 8 8., 6 b. 36 0. 
1 Rye 16 B., 86 h. 3 b. 12 0. 

TUNBRIDGE WELLS 1172 c. 666 L 

1 Mayfield9 8.,249h.2b.6o. 

2 Tunbridge Welbi in 1 m. 1 p. 236 h. 

7 b. 47 o. 
1 Matfield 8 b., 1 m. 177 h. 4 b. 9 o. 
1 East Grimstead 16 w., 1 m. 46 h. 

18 b. 6 o. 

BRIGHTON 1130 c. 1066 1. 
1 Shoreham 6 w., 7 m. 6 b. 7 o. 
1 Cuckfield 16 v., 2 m.6 h. 11 b. 29o. 

1 HurstpierpointlON., 4m.l3b.28o. 

2 Brighton in 11 m. 1 s. 13 b. 163 o. 
1 Regent Hill 2 w., 6 m. 9 b. 62 o. 

LEWES 949 c. 6061. 

1 Eastbourne 16 E., 6 m. 2 h. 4 b. 16 o. 

2 Lewes in 16 m. 1 s. 12 b. 17 o. 
1 Newhaven 8 8., 7 m. 5 b. 8 o. 

1 Uckfleld9N,3m.lp.l73h.6b.l7o. 

TAUNTON. 

400, 23 days 221 miles; 12 days 192 miles. 

Ex. not retnmed T. not returned. 

TAUNTON 461c. 112 L 

3 Taunton in 29 m. 1 s. 107 b. 32 o. 
1 Creech 4 B., 8 m. 26 b. 2 o. 

1 Lydeard 6 n., 6 m. 18 b. 6 o. 

BRIDGWATER 876 c. 233 1. 

2 Bridgwater in 19 m. 1 s. 76 b. 11 o. 
1 Stowey 8 k.w., 7 m. 30 b. 4 o. 

I Weston 17 K., 15 b. 28 o. 



1 Axbridge 19 w.b., 2 m. S p. 6 b. 4 o. 

1 Bumham 9 njt.w., 8 m. ^ b. 10 o. 

WELLS 573 c. 186 1. 

2 Wells in 7 m. 4 p. 85 b. 11 o. 
1 Oak Hill 6 b., 12 m. 6 b. 

1 Holcombe 10 e., 6 m. 7 b. 2 o. 

1 Midsomer Norton 11 n.b., 11 m. 21 b. 

1 Shepton Mallet 5 8.B., 7 m. 12 b. 7 o. 

SHERBORNE 717 c. 181 L 
1 Sherborne in 9 m. 14 b. 8 o. 
1 Bruton 14 n., 6 m. 19 b. 4 o. 
1 Wincanton 11 k.b., 8 m. 20 b. 9 o. 

1 Stalbridge 8 e., 6 m. 19 b. 5 o. 

2 Yeoyil 6 w., 8 m. 21 b. 13 o. 

1 Somerton 14 m.w., 3 m. 12 b. 4 o. 

CREWKERNE 946 c. 198 I. 
1 Crewkerne in 6 m. 7 b. 6 o. 
1 Langport 13 s^ 2 m. 18 b. 6 o. 
1 S. Petherton 5 k., 5 m. 14 b. 6 o. 
1 Beaminster 7 s.b., 7 m. 15 b. 8 o. 
1 Bridport 13 8.E., 4 m. 4 b. 9 o. 
1 Chard 9 w., 4 m. 9 b. 3 o. 
1 Ilminster 7 w., 4 m. 19 b. 9 o. 

THIRSK. 

25 days 304 miles ; 12 days 276 miles. 
Ex. not returned T.not returned. 

THIRSK 1287 c. 86 1. 
1 Thirsk in 4 m. 38 b. 8. o. 
1 Hovingham 18 s.b., 6 m. 16 b. 9 o. 
1 Easlngwold 10 s.b., 8 m. 12 b. 8 o. 
1 Ripon 11 S.W., 11 m. 1 p. 86 b. 18 o. 
1 Northallerton 9 n.w., 7 m. 60 b. 10 o. 

KNARESBORO' 1178 c.70 1. 

1 Wetherby 7 8.B, 7 m. 1 p. 21 b. 9 o. 

1 Harewood 11 s., 9 m. 12 b. 8 o. 

1 Pateley bridge 9 n.e., 1 m. 17 b. 4 o. 

1 Knaresboro' in 6 m. 46 b. 12 o. 

1 Low Harrogate 5 b.w., 6 m. 19 b. 
42 o. 

1 Borobridge 7 »., 7 m. 18 b. 4 o. 
STOCKTON 1286 c. 122 1. 

1 Hartlepool 18 n.b., 3 m. 21 b. 9 o. 

1 Stockton in 4 m. 17 b. 12 o. 

1 Norton 2 w^ 3 m. 8 b. 

1 Gulsboro' 7 e.s.b., 3 m. 23 b. 16 o. 

1 Stokesley 11 s.e.. 3 m. 11 b. 9 o. 

1 Yarm 6 s., 3 m. 1 p. 14 b. 6 o. 

RICHMOND 1239 c. 431. 
1 Bedale 12 s.e., 7 m. 16 b. 10 o. 
1 Masham 17 s.e., 6 m. 16 b. 4 o. 
1 Leyburn 10 a., 2 m. 23 b. 6 o. 

1 Askrigg 20 W.S.W., 3 m. 33 b. 3 o. 

2 Richmond in 10 m. 1 p. 53 b. 11 o 
1 Fencote 10 e., 4 m. 16 b. 2 o. 

WALES, EAST. (Cardiff). 

31 days 297 miles; 16^ days 231 miles. 
Ex. 86,000 T. 93,000. 

BRIDGEND 1301 c. 874 L 
1 Cowbridge 7 b., 9 m. 38 b. 2 o. 
1 Llantwit Major, 10 s.b., 9 m. 27 b. 
1 Bridgend in 6 m. 67 b. 4 o. 
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1 Prle 7 W'^ 4m. M b. S o. 
1 Neath W w., 9 m. 42 b. 4 o. 
1 Aberavon 13 w., 6 m. 73 b. 6 o. 

SWANSEA 1653 e. 1091 1. 
1 Llanffefetlach 6 n., 6 m. 61 b. 2 o, 

1 Mumbles 6 ft.w., 3 m. 88 b. 8 o. 

2 Beynoldstone. 12 s.w., 10 m. 18 b. 

1 Pontardawe 9 v.^^ 4 m. 68 b. 8 o. 

2 Swansea in 11 m. 126 b. 81 o. 

1 Morristoa 4 v.n^ 4 m. 91 b. 6 o. 

MERTHYB 2667 c. 1607 1. 
1 Camo 7 m.k., 1 m. 141 b. 
1 Aberdare 5 s.w., 138 b. 4 o. 
1 Cwm 8 N.E., 4 m. 124 b. 6 o. 
1 Merthjr in 1 m. 149 b. 19 o. 
1 LantriKsent 18 s., 6 m. 88 b. 8 o. 

1 Newbridge 13 s., 4 m. 125 b. 8 o. 

CARDIFF 2396 c. 1680 1. 

2 Newport 12 b., 12 m. 118 b. 12 o. 

1 Risea 16 m.c, 6 m. 68 b. 

2 Cardiff in 14 m. 100 b. 18 o. 

1 Llystalybont 2 w., 6 m. 1 s. 60 b. 
1 Caerphilly 8 n., 6 m. 37 b. 1 o. 

ABERGAVENNY 2211 e. 1170 L 
1 CrickhoweU 6 v.yr^ 6 m. 61 b. 1 o. 

1 Aberclydaeh 6 w., 4 m. 160 b. 4 o. 

2 Abergavenny in 16 m. 8 p. 88 b. 12 o. 
1 Grosmont 13 n.b., 4 m. 28 b. 1 o. 

1 Pontypool 10 B.S.W., 6 m. 137 b.8 o. 

1 Pontaberbeeg 16 B.8.W., 6 m.80 b. 

BRECON 811c 488 1. 

2 Brecon in 16 m. 91 b. 10 o. 

1 Pontsenny 9 s.w., 7 m. 25 b. 1 o. 

1 Talgarth 9 N.K., 9 m. 27 b. 

2 Btdlth 17 N., 6m.44 b.6 o. 

WALES, MIDDLE. (Wblshpool.) 

83 days 462 miles ; 19 days 314 miles. 
Ex. 35,000 T. 61,000. 

CLUN 290 c. 291 1. 

1 Clun in 8 m. 22 b. 2 0. 

2 Bishops Castle 6 n., 16 m. 37 b. 12 o. 
1 Knighton 7 s.w., 6 m. 33 b. 12 o. 

1 Rhayader 24 s.w., 1 m. 30 b. 9 o. 

KINGTON 343 c. 339 1. 
1 Kington in 6 m. 32 b. 11 0. 
1 Presteign 7 v., 6 m. 20 b. 8 o. 

1 Eardisley 6 s., 6 m. 12 b. 6 o. 

2 Hay 14 s.w., 9 m. 67 b. 11 o. 

ABERYSTWITH 300 c. 402 1. 

3 Aberystwith in 22 m. 79 b. 32 o. 
1 Aberayron 17 s.w., 4 m. 84 b. 6 o. 

1 Tregaron 21 s.b., 26 b. 1 o. 

WELSHPOOL 474 c. 467 1. 

2 Welshpool in 18 m. 4S b. 14 o. 

1 Llanidloes 28 s.w., 4 m. 83 b. 22 o. 

2 Newtown 14 s.w., 16 m. 62 b. 26 o. 
1 Montgomery 8 s.w., 8 m. 19 b. 8 o. 
1 Berriew 6 8.W., 6 m. 18 b. 7 0. 

LLANF YLLIN 281 c 290 1. 
1 LlanfyUin in 7 m. 26 b. 8 o. 
1 Marsh 18 s.b., 7 m., 20 b. 2 o. 
1 Llanfair 18 s.w., 6 m. 18 b. 10 o. 



1 Llansaintfflraid 7 ft.B^ IS m. 17 b. 
1 Llansilin 9 n.b., 8 m. 80 b. 8 o. 

DOLGELLEY 380 e. 409 L 
1 Dolgelley in 2 m. 25 b. 21 o. 
1 Bala 19 k.b., 1 m. 28 b. 9 o. 
1 Barmouth 11 w., 2 m. 11 b. 9 o^ 
1 Maentwrog 19 n.w^ 1 m. 13 b. 13 o. 
1 Maehynlleth 18 s., 1 m. 25 b. 28 o. 
1 Towyn 21 s.w., 3 m. 16 b. 9 o. 

WALES, NORTH. (Cabbmabvok.) 

30 days 862 miles; 18 days 807 miles 
Ex. 49.127 T. 66,722. 

LLANQEFINE 763 c. 394 1. 
1 Bangor 12 s.b., 3 m. 81 b. 26 o. 
1 Beanraaris 12 s.b., 8 m. 10 b. 14 a. 
1 Gameddwen 8 B.B., 4 m. 6 be 1 o. 
1 Llangefine in 6 m. 19 b. 1 o. 
1 Llaaerchymedd 16 N.,6m. 11 b. 6o. 

1 Holyhead 17 n.w.,3 m. 8 b. 6 o. 

PWLLHELI 468 c. 171 L 

2 Caernarvon 21 n., 8 m. 68 b. 18 o. 

1 Pontnewydd 19 v., 6 m. 21 b. 1 o. 

2 Pwllheli in 12 m. 60 b. 9 o. 

1 Criocieth 10 b., 3 m. 28 b.5 o. 

CONWAY 670 c. 146 1. 
1 Conway in 8 m. 86 b. 8 o. 
1 Aber 10 s.w., 8 m. 19 b. 8 o. 
1 Penybryn 6 s., 3 m. 16 b. 1 o. 
1 Llanrwst 12 s., 6 m. 83 b. 8 o. 
1 Abergele 12 S.B., 4 ra. 26 b. 6 o. 

1 St. Asaph 19 B., 5 m. 19 b. 17 o. 

RUTHIN 464 c. 64 L 

2 Denbigh 8 k.b., 18 m. 68 b. 14 o. 
2 Ruthin in 20 m. 66 b. 9 o. 

1 Corwen 18 s., 6 m. 34 b. 4 o. 

1 LhingoUen 16A 8.B., 8 m. 32 b. 6 o. 
HOLYWELL 766 c. 240 1. 

2 Mold 10 s.. 12 m. 36 b. 9 o. 

2 Holywell in 9 m. 1 p. 62 b. 11 e. 

1 Wheeler 8 w., 2 m. 2 p. 17 b. 

WALES, WEST, (Cabmabthe*.) 

27 days 26C^ miles ; 17 days 246 miles. 
Ex. 39,490 T. 46,672. 

LLANDILO 1130 c. 79 1. 

2 Llandilo in 17 m. 61 b.6 o. 

1 Cross Inn 8 s., 4 m. 1 s. 65 b. 2 o. 
I Llangadock 7 b., 8 m. 38 b. 1 o. 
1 Llandovery 12 b., 6 m. 67 b. 8 o. 

1 Llansawel 12 N.N.B., 4 m< 26 b. 1 o. 

2 Llanelly 20 s.w., 13 m. 141 b. 13 o. 

NEWCASTLE EMLYN 664 e. 94 1. 
1 Lampeter 20 8.B., 9 m. 60 b. 8 o. 
1 N. Emlyn in 7 m. 32 b. 2 o. 
1 LhkndyasU 9 10 m. 28 b. 1 o. 

1 New Quay 18 4 m. 22 b. 1 o. 

2 Cardigan 11 w.k.w., 18 m. 82 b. 7 o. 
IKilgerranll 4 m. 20 b. 

HAYERFORD WEST 901 c. 44 1. 
1 Newport 24 K.if.B., 6 m. 33 b. 
1 Fishguard 16 k., 6 m. 42 b. 8 o. 

1 Solva 13 11 m. 23 b. 4 o. 

2 H. West in 16 m. 2 p. 101 b. 11 o. 
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1 MlUbrd 8 8^ 18 m. 86 b. 3 o. 
1 Johnstone 4 s^ 11 m. 80 b. 1 o. 

PEMBROKE 8M c. 66 1. 

1 Pembroke in 9 m. 86 b. 6 o. 

1 Pembroke Dock 2 w^ 10 m. 68 b. 4 o. 

1 Milton 4 ^ 19 m. 22 b. 

1 Lamphey 2 s^ 20 m. 6 b. 

1 Tenby 10 ., 10 m. 47 b. 8 o. 

1 Narbeth 16 h.k^ 13 m. 43 b. 8 o. 

1 LUndissilio 21 n.k^ 14 m. 23 b. 1 o. 
CARMARTHEN 973 c. 66 1. 

1 Langharne 18 s.w, 3 m. 87 b. 6 o. 

1 Saint Clean 10 w^.w, 8 m. 37 b. 1 o. 

1 Kidwelly 10 a j.b., 6 m. 86 b. 

3 Carmarthen in 24 m. 141 b. 16 o. 

1 Llangendeime 7 8.B^ 4 m. 82 b. 

WARE 

400, 17 days 171 miles ; 12 days 183 miles. 
Ex. not returned T. not returned. 

BISHOP-BTORTFORD 210 c. 887 b. 

6 Bishop Stortford in 47 m. 11 b. 18 o. 

1 Stanstead4N.B.,9m.8b.8o. 
WARE, 1st., 224 c. 849 1. 

6 Ware in 80 m. 7 b. 8 o. 

1 Stanstoad 4 s., 8 m. 8 b. 8 o. 
WARE, 2nd, 649 c. 780 1. 

3 Ware in 80 m. 5 b. 4 o. 

1 Standon 6 N.N.B., 3 m. 1 p. 3 b. 6 o. 

1 Hatfield 10 w.8.w., 3 m. 7 b. 18 o. 

2 Hertford 2 w.s.w, 18 m. 18 b. 18 o. 

ROYSTON 863 c. 1619 1. 
1 Roys ton in 13 m. 1 b. 6 o. 
1 Meldreth 4 k., 9 m. 2 b. 1 o. 
1 Letllngton 4 w., 9 m. 4 b. 1 o. 

1 Buntingford 8 s., 10 m. 8 b. 4 o. 

2 Biggleswade 12 wjr.w- 20 m. 18 b. 

11 o. 

BALDOCK 788 c. 1468 1. 
2 Baldock in 24 m. 4 b. 6 o. 
1 Ashwell 4 NJr.B., 2 m. 10 b. 

1 Shefford 8 W.N.W., 6 m. 8 b. 3 o. 

2 Hitehin 6 s.w., 16 m. 6 b. 9 o. 
ST. ALBANS 980 c. 1808 1. 

2 St Albans in 16 m. 13 b. 20 o. 
1 Luton 10 N.w., 10 m. 6 b. 28 o. 

1 Harpenden6N.N.w.,6m.lp.8b.7o. 

2 Watford 8 8.8. w., 8 m. 2 p. 8 b. 11 o. 

WORCESTER. 

400, 28 days 171 miles ; 16 days 137 miles. 

Ex. 140,000 T. 120,000. 
CAMPDEN 88 c 922 1. 

1 Stow 10 B., 8 m. 21 b. 7 o. 

1 Quiting IS S.B., 7 m. 19 b. 8 o. 

I 



1 Moreton 8 b., 6 m. 29 b. 8 o.. 
1 8hipBton8B.,6m.22b.8o. 
1 Alford Bridge 9 b., 7 m. 14 b. 2 o. 
1 Broadway 6 S.W., 11 m. 21 b. 2 o. 
1 Campden in 7 m. 26 b. 2 o. 

EVESHAM 19 c. 833 L 

1 Bidford 8 n.e., 11 m 23 b. 3 o. 

2 Evesham in 16 m. 80 b.9 o. 

2 Pershore 7 s.w., 16 m. 46 b. 7 o. 

BROMSOROVE 25 e. 896 1. 
2 Bromsgrove in 16 m. 79 b. 10 o. 
1 Stoke 4 8.B., 2 m. 2 s. 10 b. 
1 Alnechurch 8 n.b^ 10 m. 22 b. 2 o. 
1 Redditoh 7 b., 12 m. 1 p. 66 b. 17 o. 

WORCESTER, 1st, 88 c. 1106 L 
6 Worcester In 1 d. 28 m. 163 b. 60 o. 
1 Malvern 8 w., 8 m. 34 b. 27 o. 

WORCESTER, 2nd, 26 c. 960 1. 
1 Droitwich 7 H., 8 m. 43 b. 6 o. 

1 Ombersley 6 n.w., 11 m. 29 b. 6 o. 

2 Worcester in 16 m. 94 b. 11 o. 
1 Upton 10 8., 11 m. 29 b. 5 o. 

There are in this Collection 800 hop- 
planters surveyed during the 
season by 12 hop officers and 2 
supervisors. There is also a 
permit writer in Worcester, Ist 
district. 

YORK. 

17 days 274 miles; 12 days 221 miles. 

Ex. 122,801 T. 131,277. 
8NAITH 1871 c. 868 1. 

1 Snaith in 6 m. 10 b. 1 o. 

1 Howden 10 N.B., 4 m. IS b. 7 o. 

1 Goole 9 B., 3 m. 7 b. 4 o. 

1 Thome 8 s., 7 m. 18 b. 7 o. 

1 Norton 8 S.W., 6 m. 16 b. 8 o. 

1 Selby 8 K., 6 m. 17 b. 4 o. 

YORK 1809 c. 1070 1. 

3 York in 16 m. 1 s., 82 b, 89 o. 

1 Pocklington 14 b., 8 m. 16 b. 7 o. 
1 Tadcaster 10 s.w., 7 m. 17 b. 5 o. 

1 Tockwith 10 w, 6 m. 17 b. 

PONTEFRACT 80O c. 486 1. 

2 Pontefract in 26 m. 86 b. 4 o. 
1 Kippax 7 8.W, 12 m. 16 b. 1 o. 

1 Knottingley 4 b, 10 m. 20 b. 4 o. 
1 Ackworth 4 s., 8 m. 23 b. 1 o. 
1 Aberford 11 »., 7 m. 31 b. 7 o. 

DONC ASTER 968 c. 650 1. 

3 Doncaster in 24 m. 107 b. 14 o. 

1 Tickhill 8 8., 10 m. 1 p. 22 b. 3 o. 
1 Wickersley 13 s.w., 7 m. 14 b. 
1 Bawtry 9 s.b., 7 m. 22 b. 8 o. 
1 Brodsworth 6 k.w., 9 m. 16 b. 
1 Conisbro' 6 s.w., 10 m. 17 b. 2 o. 
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ABERDEEN. 
400, 18 days 192 miles. Ex. 100,677. 

ABERDEEN, 1st, 499 c. 54 L 
8 Aberdeen in 6 m. 1 s. 6 b. 16 o. 
2 Glenburn 2 w^ 1 d. 2 m. 
2 Deyantia 2 s., 1 d. 2 m. 1 b. 
1 Old Aberdeen 2 v., 6 m. 3 b. 1 o. 

ABERDEEN, 2nd, 261 c. 83 1. 
8 Aberdeen in 2 d. 8 m. 4 b. 19 o. 

1 Peter Culter 8 w., 1 p. 8 o. 

2 Stonehaven 16 s., 1 d. 6 m. 1 b. 5 0. 

ABERDEEN. 3rd, 76 c. 6 1. 

3 Auchmiill in 4 m. 8 p. 2 b. 7 o. 

2 Monymusk 16 n.w., 1 d.6 m. 11 o. 

ABOYNE107C.61. 
1 Aboyne in 2 m. 1 b. 10 o. 
1 Kincardine 5 m., 4 m. 2 b. 4 o. 
1 Marywell 5 k., 1 m. 6 o. 
1 Alford 19 w., 2 m. 4 o. 
1 Balnacroft 16 s., 5 o. 
1 Lochnagar 18 s., 1 d. 1 m. 
1 Crathie 20 s., 1 d. 1 m. 
1 Heugbhead 19 8.W., 4 o. 

OLD MELDRUM 149 c. 9 I. 
8 Old Mcldrum in 1 d. 3 m. 1 b. 6 o. 
1 Jericho 14 w., 1 d. 1 m. 
1 Portelphenston 7 s., 2 m. 1 b.5 o. 
1 Pitmachie 13 m.w., 4 m. 2 o. 
1 Fyvie8N.,3m.9o. 
1 Ellon 18 K., 3 m. 2 b. 7 o. 

LONGSIDE 233 0.421. 
1 Longside in 4 m. 1 b. 19 o. 
1 Old Deer, 6 w., 2 m. lb. 30 o. 
1 Strichen 10 n.w., 2 m. 1 b. 22 o. 
1 Glenbughty 17 k., 1 d. 1 m. 1 b. 
1 Peterhead 7 e., 2 m. 3 b. 12 o. 
1 Fraserburgh 15 n., 4. m. 13 o. 
1 £rrolstonl8 8.,2m.20o. 

ARGYLE, NORTH. 

The districts formerly comprised in this 
Collection are now collected by 
their respective supervisor, as 
follows : — 

FORT WILLIAM 81 c. 231 1. Ex.2020. 

1 Bennevis 2 N.B., 1 d. 1 m. 

2 Fort William in 17 o. 
2 Preventive men. 

LONG ISLAND 217 L Ex.233. 
1 Lochmaddy 85 s., 1 o. 
8 Preventive men. 

MULL 175 c. 185 L 1 d.4 m. 2 o. Ex.220. 

1 Bunessan 40 s., 1 o. 
8 Preventive men. 

OBAN 1221. Ex, 6271. 

2 Oban in 1 d. 1 m. 7 o. 

1 TuUich 18 S.W., 1 d. 2 m. 
1 Taynuilt 12 1I.B., 4 o. 



POOLEWE 2 o. 4 c. 87 1. Ex. 188. 

1 Poolewe in 2 o. 

SKYE 120 c. 129 1. Ex. 8400 

2 Carbost 20 w., 1 d. 1 m. 

1 Broadford 26 s., 5 o. 
8 Preventive men. 

ARGYLE, SOUTH. (Oampbeltok.) 
2nd elk. 120, 19 days 286 miles. Ex. 

800,000. 
CAMPBELTON. 1st, 80 c. 

8 Gampbelton in 6 d. 16 m. 2 o. 

CAMPBELTON, 2nd, 87 c. 
10 Gampbelton in 6 d. 15 m. 

CAMPBELTON, 3rd, 44 c. 

10 Gampbelton in 5 d. 12 m. 

CAMPBELTON, 4th, 167 c. 2 I. 

11 Gampbelton in 5 d. 13 m. 2 o. 

GAMPBELTON, 5tb, 44 c. 1 1. 

9 Gampbelton in 4 d. 11 m. 2 o. 

PORT ELLEN 46 c. 

4 Port Ellen in 1 d. 8 m. 8 o. 

2 Kildalton 2 njc, 1 d. 1 m. 
2 Lugavulin 8 N.B., 1 d. 8 m. 
2 Laphroig 4 k.b.. Id. 2 m. 

8 Ardbeg 5 k.b., 1 d. 2 m. 

BRIDGEND 164 c. 1 1. 
1 Bridgend in 1 o. 

1 Lossit 6 N.K., 1 d. 1 m. 

2 Bowmare 3 s., 1 d. 2 m. 6 o. 
1 Tallant 6 s., 1 d 1 m. 

1 Port Charlotte 8 S.W., 1 d. 2 m. 1 o. 

1 Octomore 8 s.w., 1 d. 1 m. 

2 Jura 20 n.b., 1 d. 1 m. 1 o. 

2 Gaol Ila 12 k.e., 1 d. 1 m. 1 o. 

LOCHGILPHEAD 429 c. 8 L 

3 Lochgilphead in 1 d. 2 m. 8 o. 
2 Glengelp 2 s., 1 d. 1 m. 

1 Tarbert 14 s., 1 o. 

1 Otter Ferry 9 B.B., 5 o. 

In this Collection are 71 duty-firee 
warehouses. 

AYR. (Gbsbnogk.) 

400, 2nd elk. 120. 13 days 260 miles. 
Ex. 164,862. 

PAISLEY 1982 c. 1017 1. 

5 Paisley in 2 d. 12 m. 8 s. 8 b. 9 o. 
1 Johnstone 4 S.W., 1 s. 

1 Beith 11 S.W., 6 o. 

KILMARNOCK 2226 c. 1127 1. 

2 Kilmarnock in 3 m. 1 p.2 b. 1 2o. 
1 Lamlash 36 w., 8 o. 

1 Brodick 31 w., 4 o. 

1 Irvine 7 wji.w, 1 m, 1 b. 7 o. 

1 Ardrossan 16 n.w jr., 10 o. 

AYR 1916 c. 1009 L 
1 Ayr in 3 m. 1 s. 2 b. 12 o. 
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1 Newton in 1 in. 2 b. 8 o. 

1 Ginran 22 sjb.w^ 4 o. 

1 Maybole 9 s^ 7 o. 

1 Manchline 12 kjt.b^ 8 m. 1 b. 10 d. 

DUMBABTON 766 c. 396 1. 
1 Dnmbfirton in 1 d. 2 m. 1 b. 2 o. 
1 Dalmuir 8 b j.b^ 1 d. 1 m. 1 p. 1 b. 1 o. 
1 Gartocham 9 n^ 2 m. 4 o. 
1 LnBS 16 w^ 6 o. 
1 Uelnsbnrgh 8 h.w^ 1 m. 8 o. 
1 Littlemill 4 b.b.b., 1 d. 4 m. 1 o. 

GREENOCK 1804 c. 876 1. 
4 Greenock in 1 d. 9 m. 4p. 1 8. 2 b.8 o. 
1 Port Glaagow 3 B^ 1 o. 
1 Rothsay 22 0.w^ 7 o. 

1 Donoon 10 w., 7 o. 

CAITHNESS. 
Tbe distriets formerly oomprised In ISiis 
Collection are now collected by 
their respective snpenrlflor, as 
follows : — 

ORKNEY 466 c. 37 1. Ex. 4660. 

2 StromnesB 16 w., 1 d. 1 m. 9 b. 1 o. 
1 Evie 18 ir.w., 4 b. 

8 Kirkwall in2d.8ni.6b.8o. 
1 St. Margaret's Hope 16 s., 1 b. 
1 Wassiter 80 ir.B., 2 b. 

SHETLAND 418 c. 181 1. Ex.860. 
1 Lerwick in. 

THURSO 4 c. 294 1. Ex. not retomed. 
1 Thurso in 3 b. 4 o. 
1 Geise 4 s., 1 d. 1 m. 1 o. 
1 Wolfbum 2 8.W., 1 d. 3 m. 1 o. 
1 Todholes 4 B.x.rl d. 2 m. 1 o. 
1 Gerston 8 b.,1 d. 1 m. 1 o. 
1 Tongue 48 w., 2 o. 

WICK 284 c. 396 1. Ex. 12,000. 

3 Wick in 1 d. 2 m. 2 b. 3 o. 

1 Helmsdale 40 B.X., 2 m. 8 o. 

DUMFRIES. 

11 days asi milee, Ex. 46,760. 

DUMFRIES 2063 e. 19 1. 
1 Castle Douglas 18 W.,lm.l p. lb. 7 o. 
1 New Galloway 23 if .w., 2 o. 
1 Thomtaill 16 n., 1 m, 1 b. 9 o. 
1 Dumfries in 6 m. 8 b. 11 o. 
1 Maxwelltown 1 w., 1 m. 1 b. 8 o. 

WIGTON 1887 c. 12 1. 

1 Gatehouse 18 x., 1 m. 1 b. 10 o. 

2 Bladnoch 2 n., 1 d. 2 m. 
1 Wigton in 2 m. 2 b. 11 o. 

1 Stranraer 28 ir., 1 m. 1 b. 10 o. 

LANGHOLM 682 c. 4 1. 

2 Annan 18 w., 1 d. 4 m. 1 b. 4 o. 

8 Langholm in 1 d. 2 m. 1 b. 4 o. 
1 Glentarris 4 B.W., 1 d. 1 m. 

EDINBURGH. 

600, 1st elk, 100, 2nd 130, drd 100. Ex. 
606^348. 

EDINBURGH, Ist, 1087 e. 1098 1. 

9 Edinburgh In 1 d. 68 m. 18 b. 18 o. 



EDINBURGH, 2nd, 600 e. 771 L 
2 Juniper Green in 3 p. 
1 Edinburgh 6 b., 6 m. 1 b. 9 o. 
1 Slateford 2 b.b., 1 p. 12 o. 
1 Currie 3 w., 1 p. 2 o. 
1 Balemo 6 w., 1 p. 

1 Colinton 2 s., 1 p. 16 o. 

EDINBURGH, 3rd, 738 e. 964 L 
9 Edinburgh in 2 d. 17 m. 5 b. 16 o. 

LEITH, Ist, 487 c. 496 1. 

9 Leith in 1 d. 6 m. 1 s. 2 b. 8 o. 

LEITH, 2nd,830c. 9921. 
7 Leith in 1 d. 7 m. 2 s. 3 o. 

2 Edinburgh 2 w., 6 m. 34 o. 

ELGIN. 
lOi days 161 miles. Ex. 101,764. 

BANFF 479 e. 8 1. 
2 Banff in 1 d. 2 m. 2 b. 2 o. 
2 Tochineal 14 w., 1 d. 3 m. 
1 CuUen 14 w., 4 m. 2 b. 2 o. 
1 Macduff 2 B., 2 m. 2 o. 
1 Glenbarry 11 s.w., 1 d. 1 m. 
1 Foggylone 9 s., 1 m. 1 o. 

1 Turriff 12 b.b., 4 m. 2 b. 3 o. 

HUNTLEY 280 c. 7 1. 

2 Huntley in 6 m. 2 b. 2 e. 

2 Perries Mill 1 k., 1 d. 8 m. 
2 Glendronach 10 nje., 1 d. 2 m. 

1 Rhynie 10 s., 2 m. 

2 Keith 11 n.w., 1 d. 2 m. 4 o. 
1 Fife Keith 11 v.w., 2 m. 1 b. 

GRANTOWN 140c.lL 
1 Balmenach 4 b., 1 d. 1 nt. 
1 Balintomb 4 w., 1 d. 1 m. 2 o. 
1 Kingussie 28 w., 1 m., 1 b. 4 o. 

1 Delnabo 16 s., I d. 1 m. 

2 Drumin 21 s.b., 1 d. 1 m. 

1 Achorachan 21 b.b., 1 d. 1 m. 

ROTHES 98 c. 4 1. 
1 Rechlerech 11 s.w., 1 d. 1 m. 1 o. 
1 Dufftown 8 8JI., 1 d. 1 m. 2 Ow 

1 Lyne of Rutherie 9 s.w., 1 d. 1 m. 2 o. 

2 Rothes in 1 d. 2 m. 4 o. 

1 Macallan 4 8.W., 1 d. 1 m. 1 o. 

1 Cardow 10 s.w., 1 d. 1 m. 

ELGIN 320 c. 3 1. 

2 Forres 12 w., 1 d. 3 m. 1 b. 8 0. 

1 Kilnflat 9 w., 1 d. 1 m. 

2 Elgin in 6 m. 6 b. 10 o. 

1 Miltonduff 4 w., 1 d. 1 m. 
1 Linkwood 2 sjc, 1 d. 2 m^ 

In thia collection are 181 Bye-Malt- 
sters. 

GLASGOW. 

600, 1st elk. 170; 2nd 190; drd 100. 

GLASGOW, 1st, 1766 e. 1787 1 Ex. not 
returned. 

10 Glasgow in 3 d. 8 m. 4 a. 2 b« 13 o. 

I GLASGOW, 2nd, 3120 c. 3066 1. 

10 Glasgow in 2 d. 10m. 2p.2 9.26 o. 
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GLASGOW, 8rcl, 3886 c. 2846 L 
12 Glasgow in 3 d. 9 m. 3 8. 2 b. 12 o. 

GLASGOW, 4th, 1328 c. 1294 L 
10 Glasgow in 2 s., 48 o. 

GLASGOW, 6th, 640 c. 536 L 
12 Glasgow in 3 d. 6 m. 6 8. 6 o. 

GLASGOW, 6th, 1089 c. 1062 I. 
9 Glasgow in 2 d. 10 m. 3 p. 2 8. 1 b. 16 o. 

HADDINGTON. 
16 days 237 miles. Ex. 127,633. 

HADDINGTON 787 c.321 I. 
3 Haddington in 1 d. 4 m. 3 b. 6 o. 

1 North Berwick 10 n.h.e., 6 m. 2 b. 6 o. 

2 Kinchie 8 s.w., 1 d. 1 m. 

2 Preston Pans 10 w.8.w., 7 m. 1 s. 1 b. 

LA88WADE 1116 c. 444 L 
1 Lasswade in 2 p. 1 o. 
1 Springfield 2J s.w., 1 p. 
1 Dalkeith 2 k.e., 2 m. 1 p. 1 b. 6 o. 
1 Bonnyrigg 2 s., 1 p. 1 o. 
1 Portobello 8 n., 2 m. 1 p. 1 b. 4 o. 

PENNICUICK 417 c. 168 1. 

3 Pennicuick in 4 m. 3 o. 
1 Auchindinny 3 e., 1 p. 

1 Peebles 13 S.E., 1 m. 2 b. 7 o. 

MELROSE 1937 c. 737 1. 
1 Melrose in 2 m. 1 b. 7 o. 
1 Galashiels 5 w.h.w., 2 m. 1 b. 10 o. 
1 Hawick 20 8., I m. 1 b. 3 o. 
1 Jedburgh 14 s.e., 2 m. 2 b. 6 o. 
1 Kelso 14 E., 2 m. 1 b. 6 0. 

CHIENSIDE 1016 c. 402 1. 
1 Chirnside in 1 m. 1 p. 1 b. 
1 Coldstream 16 s., 1 m. 3 b. 6 o. 
1 Dunse 7 s.w., 1 m. 3 b. 3 o. 
1 Ayton 6 k.n.b., 1 m. 2 p. 1 b. 1 o. 

1 Dunbar 23 N.W., 4 m. 3 b. 2 o. 

INVERNESS. 

9 days 177 miles. Ex. 71,979. 

CONONBRIDGE 146 c. 68 1. 

2 Ord 4 w., 1 d. 1 m. 

1 Beauly 7 w., 2 m. 2 b. 3 o. 
1 Dingwall 3 n.e, 7 m. 7 b. 6 o. 

1 Cononbiidge. 

2 Preventive men in. 

ALNESS 184 c. 207 L 

3 Alness in 2 d. 3 m. 1 o. 

1 Invergordon 4 b., 4 m. 2 b. 3 o. 
1 Portrose 16 s., 1 d. 2 m. 1 b. 1 o. 

1 Cromarty 14 e., 1 m. 1 b. 1 o. 

2 Preventive men. 
2 Assistants in. 

TAIN 166 c. 181 1. 

1 Balblair 6 w., 1 d. 2 m. 

2 Clynelish 28 n.b., 1 d. 2 m. 3 o. 
1 Glenmorangie 2 w., 1 d. 1 m. 

1 Tain in 1 m. 1 b. 7 o. 

1 Bonar 16 w., 1 m. 1 b. 7 o. 

1 Bonar bridge. Preventive station 16w. 

2 Preventive men. 



DRUMNADROCHIT 63 c. 71 1. 
1 Dr. In 1 m. 2 b. 2 o. 
1 Invermoriston 13 w., 1 d. 1 m. 

1 Ft. Augustus 21 w., Prev. st. 4 o. 

3 Preventive men. 

INVERNESS 168 c. 191 1. 

2 Brackla 16 n.b., 1 d. 2 m. 

1 Nairn 16 n.b., 2 d. 2 b. 4 o. 

4 Inverness in 1 d. 6 m. 4 b. 10 o. 

2 Preventive men. 

LINLITHGOW. 

12 days 234 miles. Ex. 206,109. 

FALKIRK 7.16 c. 784 1. 
2 Bankeir 8 w., 1 d. 2 m. 
2 Broomhin 6 w., 1 d. 2 m. 
8 Falkirk in 1 d. 6 m. 3 b. 6 o. 
1 Denny 6 w., 2 p. 2 o. 
1 Camelon 1 w., 1 d. 1 m. 

1 Kirkintilloch 17 w., 1 d. 3 o. 

QUEENSFERRY 202 c. 219 L 

2 Kirkliston 4 b., 1 d. 3 m. 

3 Queensferry in 1 d. 3 m. 2 p. 3 o. 

2 Bo'ness 7 w., 1 d. 4 m. 1 o. 

LINLITHGOW 264 c. 237 1. 
1 Blackburn 11 s., 3 p. 2 o. 

3 Bathgate 7 8., 1 d. 4 m. 1 b. 4 o. 

4 L. in 1 d. 8 m. 2 p. 1 8. 1 b. 3 o. 

HAMILTON 1656 c.1152 I. 
3 Airdrie 8 n.. 1 d. 2 m. 1 p. 2 b. 6 o. 
1 Moffat Mill 11 K., 1 p. 
3 Wishaw 5 e., 1 d. 7 m. 1 o. 
1 Hamilton in 1 m. 1 b. 7 o. 
1 Strathaven 8 s., 1 m. 3 b. 6 o. 
1 Lanark 16 s., 1 m. 1 b. 4 o. 
1 Biggar 27 S.B., 6 o. 

MONTROSE. (DuwDBB.) 

10 days 186 miles. Ex. 136,116. 

ST. ANDREWS 1228 c. 1206 I, 
1 St. Andrews in 6 m. 4 b. 10 o. 

1 Anstrather 10 b., 4 m. 4 b. 7 o. 

2 Seggfie 6 n., 1 d. 2 w. 

1 Cupar 10 s., 7 m. 7 b. 3 o. 

BLAIRGOWRIE 826 c. 796 1. 
1 Blairgowrie in 3 m. 1 b. 5 o. 
1 Cally 7 v., 1 o. 
1 Meigle 10 8., 2 m., 6 b. 8 o. 
1 Keniemuir 16 e., 3 m. 3 b. 8 o. 

DUNDEE 3014 c. 2984 L 

3 Dund»'e in 16 m. 23 b. 12 o. 
1 Dron 7 w., 1 d 1 m. 

1 Invergowrie 4 w., 2 m. 1 p. 2 b. 1 o. 
1 Brouglityferiy 4 e., 3 m. 3 b. 2 o. 
1 Arbroath 17 b., 6 m. 7 b. 2 o. 

BRECHIN 1667 c. 1600 L 
1 Montrose 8 s., 3 m. 3 b. 6 o. 
1 Lawrencekirk 13 e., 2 m. 2 b. 7 o: 
1 Fettercaim 13 b., 1 d. 2 m. 
3 Brechin in 2 d. 4 m. 2 b. 3 o. 
1 For&r 14 s., 5 m. 8 b. 2 o. 
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PERTH. 

400, 9 days 107 miles. Ex. 70,002. 

PERTH 1440 c. 687 1. 
2 Perth In 7 m. 6 b. 16 o. 
1 Brigend 1 n., 3 m. 2 b. 
1 Dnnkeld 16 n.w., 4 m. 4 o. 
1 Clockserie 1 s., 1 d. 1 m. 

PITLOCHRY 70 c. 63 1. 
4 Pitlochry in 3 d. 16 m. 1 o. 
1 Moalin 1 m., 1 d. 2 m. 
1 KilliYoulin 4 n.x, 1 d. 1 m. 
1 Blair 8 N.W., 8 o. 

LOG1ERAIT660.66L 
1 Logierait in 7 in. 1 o. 
1 Dal^niiae 4 ., 1 d. 1 fti. 
1 Ballechin 2 k.w., 1 d. S m. 
1 Tomdachoil 4 s., 1 d. 3 m. 
1 Haugh 4 N^ 1 d. 3 m. 1 o. 

1 Tiillyniet3 S.W., 1 d. 3 m. 

ABERFELDY 151 e. 98 L 

2 Aberfeldy in 4 m. 4 o. 

1 Orandtully 4 e., 1 d. 2 m. 
1 Pititie 2 B.K., 1 d. 3 m. 
1 Blackhlll 6 ., 1 d. 1 m. 
1 Tummelbridge 14 h.w., 6 o. 

CRIEFF 606 c. 310 I. 
1 Crieff in 2 b. 9 o. 
Hosh 3 N jr.w., 1 d. 1 m. 
KiUin 27 w.n.w^ 4 o. 



1 
1 
1 
1 



Amnlrie 13 v^ 1 o. 



Auchterarder 10 8.B., 8 m. 3 h. 4 o. 

AUCHTERMUCHTY 686 c. 866 1. 
2 Auchtermuchty in 1 d. 12 m. 2 b. 5 o. 
1 Milnathort 10 .,4 m. 2 b. 6 o. 



1 Newbnrgh 6 ir., 8 m. 4 b. 

1 Newton of Falkland 5 a., 1 d. 8 m. 3 b. 

1 Edenbank 6 S.B., 1 d. 1 m. 

STIRLING. (Alix)i.) 

460, 8 days 121 mllet ; 9 days 131 miles. 
Ex. 360,000. 

BURNTISLAND 889 e. 900 1. 

2 Danfermline 12 w., 6 m. 1 s. 5 b. 6 o. 
8 Burntisland in 1 d. 6 m. S o. 

2 Kirkakly 6 ■., 7 m. 6 b. 6 o. 
2 Anchtertool 6 n.e., 1 d. 2 m. 

WINDYG ATES 321 c. 340 1. 

1 Kennoway 1 n., 8 m. 4 b. 4 o. 
4 Windygates in 1 d. 3 m. 

2 Markinch 4 w., 3 p. 1 o. 

1 Leslie 7 w., 2 m. 1 p. 2 b. 2 o. 

ALLOA 838 c. 341 1. 
8 Kilbagie 5 e., 1 d. 2 m. 
1 Kincardine 6 e., 2 m. 8 o. 
6 Alloa in 1 d. 26 m. 7 b. 6o. 

1 Dollar 7 n., 2 m. 1 p. 4 o. 

TULLIBODY 409 c. 427 1. 

3 Menstry 1 n., 1 d. 4 m. 1 o. 
3 Cambus 1 s., 1 d. 8 m. 1 b. 

2 Stirling 6 w., 12 m. 1 p. 7 b. 8 o 

1 Bridge of Allan 6 n.w., 8 o. 

KIPPEN 234 c. 238 1. 

2 Chartershall 12 s.e., 1 d. 
1 Klppin iu 3 m. 1 o. 

1 Bucklyvie 6 w., 3 m. 4 o. 
1 Bumfoot 16 B.W., 1 d. 1 m. 1 o. 
1 Oargunnock 6 b.e., 1 d. 1 m. 
1 Callander 16 H., 7 o. 



IRELAND. 



ATHLONE. 



14 days 269 miles ; 15^ days 808 miles. 
Ex. 18,717 Q. B. 6,689. 

ATHLONE 624 c. 384 1. 
3 Athlone in 1 d. 8 m. 1 b. 
1 Ballymahon 13 n.b. 
1 Roscommon 20 n.vr. 
1 Ferbane 13 b.b. 

BALLINASLOE 478 c. 278 L 
1 Ballinasloe in 1 m. 1 b. 
1 Ballygar20N. 
1 Longhrea 20 w. 

KILBEGOAN 689 c. 878 1. 
8 Kilbeggan in 1 d. 1 m. 
1 Mnllingar 16 N.B., 1 m. 1 b. 
1 MilltowB 12 B., 1 m. 
1 Castlepollard 29 B.W. 

LONGFORD 612 c. 404 L 
3 Longford in 1 m. 
1 Granard 16 N.B. 
1 Stokest(»wn 16 v.w. 
1 Castlextta 86 X.W. 



BAN DON. 

14 days 278 miles ; 16 days 812 miles. 
Ex. 31,000 Q. R. 490O. 

SKIBBEREEN 432 c. 446 L 
1 Skibbereen in 1 m. 1 b. 
1 Clonakllty 24 11.B., 1 m. 1 b. 
1 Bantry 20 n.w. 

BANDON 676 c. 614 1. 
8 Bandon in 2 d. 6 m. 2 b. 2 o. 
1 Enniskean 10 w., 1 p. 
1 Macroom 20 m.w. 
1 Kiasate 13 B.B., 1 m. 1 b. 

TRALEE 619 c. 648 1. 
1 Tralee in 2 m. 1 b. 
1 Killamey 23 b.b. 
1 Milltown 18 s. 
1 Listovell 17 N.B. 

BELFAST. 
460, 2tid elk. 130; 6 days 124 miles; 6 
days 120 miles. Ex. 220,000 Q. R. 
663. 

HILLSBORO' 681 c 674 1. 
4 Hillsboro' in 1 d. 2 m. 1 b. 
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1 LlBbam 4 kjb., 1 m. 1 b. 
1 Glenavy 12 n.w. 

1 Dromore 5 s.w. 

CARRICKFERGUS 439 c. 473 L 

2 Garrickfergiu in 1 d. 1 m. 

1 Lame 12 sr. 

2 Ballyclare 11 w^ 2 p. 

BELFAST, 1st, 1646 c. 1828 1. 
11 BeUaac in 1 d. 4 m. 6 b. 

COMBER 716 c. 768 L 
4 Comber in 2 d. 2 m. 
1 Newtonards 4 e., 1 b. 
1 Kirkcubbin W 8. 

BELFAST 2nd 
4 Belfast in, warehonflokeeperg ; S6 
warebottMs. 

BIRR. 

8 days 162 miles. Ex. 81,964 Q. B. 4889. 

TULLAMORE 887 c. and 1. 

3 Tullamore in 1 d. 8 m. 2 b. 

1 Frankford 14 s., 1 d. 2 m. 1 b. 

RATHDOWNEY 1287 c. and 1. 
1 Maryboro' 24 h.k. 
1 Abbeyleiz 13 nji^ 1 m. 
1 Rathdowney in 1 m. 1 b. 
1 Templemore 18 8. 
1 Roscrea 16 B.w., 1 d. 1 m. 1 b. 

BIRR 339 c. and 1. 
8 Birr in 1 d. 2 m. 

1 Banagher 9 w., 1 d. 1 m. 1 b. 

CLOUGHJORDAN 440 c. and I. 

2 Clougbjordan in 1 d. 1 m. 
2 Ballinderry 13 w., 1 d. 

1 Nenagb 1 s.w. 

COLERAINE. 

11^ days 216 miles; 12 days 242 milcB. 
Ex. 32,000 Q. R. 300. 

NEWTOWNLIMAVADY 590 c 8241. 
1 Nevtomilimavady in 1 m. 1 b. 
1 Roemill in 1 d. 1 m. 
1 Dungiren 9 s. 
1 Glandy 16 b.w. 

6ANN 788 e. 426 i. 

1 Ballymoney in 1 m. 1 b. 

2 Bann 6 w., 1 d. 1 m. 
1 Kilrea 12 8. 

1 Iderone 10 k.b. 

MAGHERAFELT 900 c. 469 1. 
1 MagherafeHin 
1 Liiney 3 w., 1 d. 1 b. 
1 Magbera 11 n., 1 m. 
1 Cookstown 11 8.W. * 

ANTRIM 1244 c. 616 1. 
1 Antrim in 1 p. 1 b. 
1 Dnnadry 4 b., 1 p. 
1 BaHymeaa 11 h., 1 b. 

1 Glenxavil 25 N.S. 

COLERAINE 608 c. 246 1. 
8 Coleraine in 1 d. 

2 BasbmlllB 9 M.B., 2 d. 2 m. 



CORK. 

460, 2nd elk. 120, 6day8 106 miles; 6|day8 
86 miles. Ex. 219,746 T. 46. Q.R. 2428. 

MIDLETON 640 c. 719 L 

3 Middleton in 1 d. 1 m. 
1 Ballinacnrra 2 8.K., 2 m. 

1 Lismore 18 k., 1 m. 1 b. 

RIVER8T0WN 694 c. 741 1. 

2 Riyerstown in 1 d. 1 m. 1 p. 
1 Watergrasshill 8 n., 2 p. 

1 Fermoy 17 v, 1 m. 1 b. 
1 Coric 6 w., 8 m. 1 b. 

CORK, lit, 484 c. 648. 1. 
8 Cork in 2 d. 8 m. 2 b. 
1 Cork in Permit-writer. 

CORK, 2nd, 371 c. 846 1. 

7 Cork in 8 d. 3 m. 

1 Inniacarra 9 w, 2 p. 

DROQHEDA. 
12 days 210 miles. Ex. 198,6(4. Q. R. 6000. 

NAyAN14tf e.andL 
1 Navaninls. 
1 Trim 9 s.w., 1 p. 
1 Athboy 14 w. 
1 Kells 10 N.w. 
1 Virginia 28 k.w. 
1 Bailieboro' 26 n.w. 

BELTURBET 978 c. and 1. 
1 Caran 10 8.w. 

8 Belturbetinld. 1 m. 
1 Clones 14 n.n.b, 1 s. 
1 Newtownbutler 10 v. 

CARRICKMACROSS 736 c. and 1. 
1 Cootehill 18 w.n.w. 

4 Carrickmacross in 2 d. 2 m. 
1 Ardee 12 s., 4 m. 

DROGHEDA 866 c. and 1. 
6 Drogbeda in 1 d. 6 m. 2 s. 1 b. 
1 Balbriggan 16 s.e., 2 m. 

DUND ALK 767 c. and 1. 
6 Dundalk in 1 d. 2 m. 4 s. 1 b. 
1 Castlebellingham 16 s., 2 m. 1 b. 

DUBLIN. 

600 1st elk. 180, 2nd elk. 150, Sid 110; 2^ 
daysOOmUes. Ex. 330,000 Q. B. 1200 

DUBLIN, 1st, 329 c. 743 1. 
8 Dublin in 2 d. 2 m. 1 p. 4 b. 

DUBLIN, 2nd, 214 c. 468 1. 
6 Dublin in 2 d. 9 m. 3 b. 

DUBLIN, 3rd, 941 c. 2046 1. 
10 Dublin in 1 d. 6 m. 1 p. 2 b. 

DUBLIN, 4th, 1327 c. 2812 L 

3 Dublin in 3 m. 2 b. 
1 Wicklow 30 8.B. 

1 Bray 13 8.E., 1 m. 1 p. 1 b. 

U AROLDSCROSS 309 o. 590 1. 
1 Rathfarnham 4 s., 4 p. 
1 Tallaght 7 8.W., 1 m. 8 p. 
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1 Ooldenbridge 4 •., 1 p. 
1 Diymnagh 6 8., 2 p. 
1 Haroldscross iu 1 p. 

GALWAY. 

SI dftyg 886 miles; 13 days 177 miles. 
Ex. 42,772. 

GALWAY 829 c. 282 1. 
8 Qalway in 2 d. 6 m. 1 p. 4 b. 16 o. 

1 Outerard 19 h.w. 

WE8TP0RT eOO c. 402 1. 
8 Westport in 1 d. 1 m. 1 b. 7 o. 

2 Ballina 32 N.M.B., 2 m. 1 s. 2 b. 1 0. 
1 Castlebar 11 n.b., 2 s. 

TUAM 662 0.8061. 
1 Tuam in 1 m. 1 b. 
1 Dunmora 12 nji .k. 
1 Bhrule 16 w., 1 m. 1 b. 
1 Ballinrobe 23 w jf.w., 1 m. 1 b. 1 o. 
1 Clare 20 mm.w^ 1 o. 

LIMERICK. 

400, 6^ days 238 miles; 9} days 256 
miles. Ex. 60,242 Q.R. 6919. 

ENNI8 094 c. 640 1. 
1 Ennis in 1 m. 1 b. 
1 Slxmilebridge 16 n.b., 1 p. 
1 Ennistimon 20 w. 
1 Kilrush 27 B.W. 

LIMERICK 1316 c. 1216 1. 
6 Limerick in 1 d. 6 m. 2 b. 
1 Tipperary IBS b.b. 

CHARLEVILLE 1230 c. 1099 1. 
1 Charleville in. 
1 Kilmallock 6 B. 
1 Mallow 17 b. 
1 Kaniark20B. 
1 Rathkeale 20 s.w., 1 m. 

LONDONDERRY. 

400, 2nd elk, 120 ; 13 days 285 miles. Ex. 
62,376 Q. R. 638. 

STRABANE 642 c. 40 1. 
1 Ballymagerry 4 n.b., 1 p. 
1 Strabane in 1 m. 1 b. 
1 Castlederg 11 s.w. 
1 Newtown Stewart 11 b.b. 
1 Btranorlar 16 s. 

OMAOH 630 c. 44 1. 
1 Lowtherstown 18 s.w., 1 m. 
1 TriUick 18 S.W. 
1 Omagh in. 
1 QortlnlOK. 

RAM ELTON 686 c. 16 1. 
1 Ramelion in 1 m. 1 b. 
1 Milford6N.w. 
1 Letterkenny 9 B.8.W. 
1 Creeslongh 20 N.w. 
1 Dnngloe 48 w. 

BUNCRAN A 460 c. 18 L 
1 Burt 16. 
1 Buncrana in. 



1 Cam 14. 

1 Moryille 29 B.ir.B. 

LONDONDERRY 497 e. 38 1. 
6 Londonderry in 1 d. 3 m. 2 b. 
8 Waterside in 1 d. 2 m. 

2 Clooney 2 w.b., 1 d. 1 m. 

NAAS. 

12 days 210 miles ; 16 days 272 miles. 
Ex. 74,000 Q.R. 3600. 

LEIXLIP 1606 c. 1399 L 
1 Naasl8s.w. 
1 Clondalkin 6 s.b^ 1 p. 
1 8aggard*ll b.b., 1 p. 

1 Leixlip in 1 d. 1 p. 

2 Maynooth 9 n.w., 1 d. 2 m. 1 b. 

MONASTEREVAN 1116 c. 964 I. 
2 Monastereven 1 d. 1 m. 1 b. 
1 Edenderrr 16 n. 
1 Mountmelick 16 w., 8 m. 1 b. 

1 Athy 16 B.B., 2 m. 

CARLOW 000 c. 1084 L 

2 Carlow in 11 m. 1 b. 
1 Tullow 12 B. 

1 Baltinglass 18 n.b. 

2 Bagnalstown 12 b., 7 m. 

1 Leighlin Bridge 8 s., 6 m. 

KILKENNY 299 c. 766 1. 

2 Kilkenny in 3 m. 1 s. 2 b. 
1 Freshfurd 10 n.b. 

1 CalUn 12 b. 

NEWRY. 
400, 12 days 206. Ex. 66,000 Q. R. 2200. 

ARMAGH 1196 c. 223 L 

2 Armagb in 1 m. 1 p. 1 o. 
1 Middleton 10 n.w. 

1 Portadown 1 2 n.b., 1 m. 1 b. 
1 Lurgan 17 n.b., 2 m. 2 b. 
1 Tandragee 16 b. 

BALLYG AWLEY 687 c. 209 1. 

3 Ballygawley in 1 d. 2 m. 1 b. 

1 Monaghan 18 B.w., 1 m. 1 b. 2 o. 
1 Dnngannon 14 n.b., 1 m. 1 p. 
1 Donagbmore 14 n.b., 1 m. 1 b. 

DOWNPATRICK 695 c. 166 1. 

1 Downpatrick in 1 d. 2 m. 1 b. 

2 Saul 2 N., 1 d. 

1 Crossgar 7 n.w. 

1 Castlewellan 12 s.w. 

NEWRY 962 c. 173 1. 

2 Newry in 1 d. 1 ni. 1 b. 2 o. 
1 Rathfriland 11 n.b. 

1 N. T. Hamilton 12 b.w. 
l*Warrenpoint 7 b.b. 

SLIQO. 

400, 11 days 249 miles; '3 days 338 

miles. Ex. 20,607 Q. R. 2838. 

BALLYSHANNON 1038 c. 661. 

1 Enniskillen 29 8.E., 1 m. 1 b. 

2 Ballyshannon in 1 d. 2 m. 1 b. 
1 Donegal 16 n. 
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CABRICK-ON-BHANNON 1179 c. 44 1. 
1 Ballinamore 19 km. 
1 Mohill 12 B. 
1 Carrick-on-Shannon in 
1 Ballaghadereen 26 w. 

SLIGO 871 c. 72 1. 
1 Manorhamilton 16 k.b. 
1 BallTmote 7 8. 
8 SUgo in 1 d. 8 m. 4 8. 2 b. 

WATERFORD. 

10 days 178 miles; 11 days 158 Ex. 
84,000 Q. R. 4fi00. 

CLONMEL 1220 c. 91 L ' 
1 Clonmel in 1 m. 1 b. 

3 Marlfield 8 w., 1 d. 1 m. 

1 Gloghan 16 w^ 1 m. 1 b. 

2 Holjcross 26 w^ 1 d. 1 m. 

WATERFORD 1462 c. 108 1. 

4 Waterford in 2 m. 2 b. 



1 Garrick-on-Sulr 16 w., 2 m. b. 
1 Dungaryan 28 8., 1 m. 1 b. 

WEXFORD. 

8 days 200 miles. Ex. 84,000 Q. R. 3800. 

NEW ROSS 678 c. 460 1. 
1 Graigne 20 n.w, 2 m. 
1 Thomastown 23 w. 
8 New Ross in 1 d. 3 m. 2 b. 

WEXFORD 390 c. 840 1. 
6 Wexford in 1 d. 30 m. 8 b. 

GOREY 617 c. 680 1. 
1 Newtownbarry 24 8.W. 
1 Gorey in 1 m. 
1 Carnew 12 w., 1 s. 

1 Arkloirl2N. 

ENNISCORTHY 616 c. 877 1. 

2 Ennisoorthy in 9 m. 1 b. 
1 Tagbmon 16 s.w. 

1 CasUebridge 12 njb., 2 m. 
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DUTIES AND REGULATIONS. 

No. X- 
GBNEBAL BEGULATIONS. 



(IDommtsstonets atdn Officers. 

HsB Majesty may appoint Ck>mmiBsionerB of Excise, not exceeding thirteen, 
who shall hold office during her Majesty's pleasure, 7 & 8 G. 4, c. 53, s. 1. 
To be called "the Commissioners of Inland Berenue," 12 & 13 Y. c. 1, a. 1, 
•nd the Commissioners hereafter apiminted to be Commissioners of Inland 
Bevenne, s. 2. Three Commissioners to constitute a board, with power to act 
throughout the United Kingdom, but subject to the control of the Treasury, 
7 ft 8 G. 4, c. 53, s. 2 ; 4 & 5 W. 4, c. 51, ss. 1, 2 ; 12 & IS V. c. 1, ss. 3. 4. 

The Commissioners to appoint officers (who are to give security if they 
receive money, 4 Y. c. 20, s. 3), and to pay them such salaries as the Treasury 
shall direct ; but the number of officers to be subject to the regulation of the 
Treasury, 7 ft 8 G. 4, c. 53, ss. 4, 5 ; 12 ft 13 Y. c. 1, ss. 3, 15 ; and see as 
to the Receiver General and Accountant General ftc, ss. 6 — ^9. Every officer 
to make declaration of allegiance and office as follows : 

" I. A B do sincerely and solemnly declare, that I will bear true allegiance 
to Her Majesty, and will execute the office of to 

which I am appointed, truly and faithfully, without favour or affection ; and 
that I win ft*om time to time true account make and deliver to such person or 
persons as shall be duly appointed to receive the same ; and that I will not 
take any fee or reward in or for the execution of the said office, traia any 
other person than her Majesty or those whom her Majesty shall app<rint in 
that behalf," 7 ft 8 G. 4, c. 53, s. 7; 5 ft 6 W 4, c. 62 ss. 2, 8. 

No Commissioner or Officer to be a Member of Parliament, or interfere in 
Elections, ss. 8, 9. No Officer to deal in goods subject to the Excise Laws, 
8. 10. The Commissioners and Officers exempt from serving in parish offices, 
or on juries, or in the militia, s. 11, and also from taking parish apprentices, 
4 ft 5 W. 4, c. 51, s. 3. But keepers of Excise offices not to be deemed 
Officers, 4 Y. c. 20, s. 4. Persons employed in the Excise, not to take money 
or reward or enter into collusive agreements, 7 ft 8 G. 4, c. 53, ss. 12, 18. 
No action to be brought against an Officer without notice ftc, ss. 114 — 119. 
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The follo'wing are the amoonts of Saperannnation allowance, which the 
Treasury are authorised to grant under 4 & 5 W. 4, c. 24. 



If the Officer entered the Service 
before the 6th August 1829. 

— .... 1 


If the Officer entered the Service 
after the 4th August 18^. 


Tears of Service. 


Proportion 

of 

Salary. 


Years of Service. 


Proportion 

of 

Salary. 


10-] 

15 

20 

25 

30 


^and under < 


ri5 

20 
25 
30 
35 




10^ 

17 

24 

31 

38 


^and under < 


ri7 

24 
31 
38 
45 


1 


85 




40 




h 

- 


45 and upwards '. . 


K 


40 
45 
50 1 


md upwards 


46 
[50 

• • 


• 
•• 


And none to exceed this amount 
except under special circumstances 
to be ordered by the Treasury, 4 & 6 
W. 4. c. 24. s. 17. 



Sntrg of %xiAv^ Premises, ^c« 

Every Excise trader required to make entry, is to deliver such entry to the 
surveying Officer, who shall copy the same into the " General Entry Book " 
for the Division, 4 & 5 W. 4, c. 51, s. 5. No entry to he legal except in the 
name of the real owner, but the visible owner to be liable notwithstanding, 
7 & 8 O. 4, c. 53, s. 20. But four managers of a Joint Stock Company, 4 V. 
c. 20, 8. 6, and married women may, in certain cases, be permitted to make 
entry, s. 7. Not more than one entry to be in force for the same premises at 
the .same time, 4 ft 5 W. 4, o. 51, s. 8 ; unless the entered trader absconds, 
&c., s. 9. Places and Utensils mentioned in any entry to be distinguished by 
particular letters or numbers, and fixed pipes to be painted, 7 ft 8 G. 4, e. 5S, 
s. 21. Penalty for using places or utensils without entry, 4 ft 5 W. 4, c. 51, 
ss. 6, 7 ; and forfeiture of goods found therein, 4 Y. c. 20, s. 5. An entry 
may be proved without the attesting witness ; and places and utensils not in 
the general entry book to be deemed unentered. Not necessary to produce 
an entry, in order to prove a person to be an Excise trader, 7 ft 8 G. 4, c. 53, 
s. 19. 

l/kenses* 

Licenses, imder the general licensing Act, to contain certain particulars, 
6 G. 4, c. 81, s. 7. Licenses taken out by brewers, and distillers, and by 
publicans as retailers of beer, wine, spirits or sweets, expire on 10th 
October annually; all others (except certain trades not within the Act) 
expire on the 5th of July, s. 16. If a license be taken out by a beginner in 
any part of a year less than three quarters, a projrartionate part of the duty 
only is payable, ss. 17, 18. One License is not sufficient for different sets of 
premises, except Auctioneers, or Maltsters, s. 10. In case of fire, ftc, the 
Uoense may be transferred to another house, s. 11 ; and in case of death or 
removal, the executors, wife, child, or assignee, may be authorised to continue 
the business, s. 21. Publicans' licenses, subject to the granting and con- 
tinuance of the Magistrates* certificate, ss. 13, 21, 22, 23. Licensed persons 
to put up their names and business, s. 25. Penalty on carrying on trade 
without license, s. 26. 

The Magistrates* Alehouse Licensing Aet for England, is 9 G. 4, c. 61 ; and 
for Scotland, 9 G. 4, o. 58. 
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ilhttbes aiUi CoQettion id IBttttof* 

Offleers and their assistants may enter any building or place used for 
carrying on any Excise trade, and inspect and take account of all matters 
appertaining to snch bosiness ; and such Officers are to charge the Duty, and 
make a return to the Board (giving in certain cases a copy), which return 
shall be deemed a charge of such duty, 7 & 8 O. 4, c. 53, s. 22. Specimen 
books may be left and entries made therein, s. 23. Officers not to be 
hindered or obstructed, s. 24. Duties to be paid at such time and place as 
shall be appointed, or upon demand, under a penalty of double duty, 4 A: 5 W. 4, 
0. 51, s. 11. But no person compelled to go further than the next market town, 
7 ft 8 O. 4, c. 58, s. 26. All goods subject to Excise duties, and all materials, 
machinery, ressels and implements used in the manufacture, to be liable for 
all duties, arrears and penalties incurred whilst in the possession of the 
trader, 4 V. c. 20, s. 24. Upon complaint of over charge or over payment, 
the Ckunmissioners or two Justices may, in certain cases, order the duty to be 
returned, 4 ft 5 W. 4, c. 51, s. 27 ; 4 Y. c. 20, s. 88. 

No permit to be granted until a request note shall haye been deliyered, 
2 W. 4, c. 16, ss. 5, 6. Penalty on'sending out or delivering goods requiring 
permit without such permit, ss. 10, 11. Hie other general regulations 
relating to permits axe all contained in the same Act. 

exporting gootis on IBroybaclt. 

The person intending to export, to give notice to the Officer who is to attrad 
and see the goods packed, 25 G. 8, c. 74, s. 12. The exporter to give notice 
of shipping and the Officer to attend, 56 O. 8, c. 104, s. 25. The exporter to 
give security and make declaration, 25 G. 8, c. 74, s. 13. No drawback to be 
allowed on unmerchantable goods, 57 O. 8, c. 87, s. 10. Penalty on fraudulently 
depositing goods to obtain drawback, 4 ft 5 W. 4, c. 51, s. 12. 

€immk^ Spatis, fSLrmtUttlti fEamifactoim^ tttiti SStaxt^ QSUnnrantts. 

" In case any goods or commodities for or in respect whereof any duty of 
Excise is or shall be imposed, or any materials, utensils, or Tessels proper or 
intended to be made use of for or in the making of such goods or commodities, 
shall be removed, or shall be deposited or concealed in any place, with any 
intent to defraud his Majesty of such duty, or any part thereof, all such goods 
and commodities, and all such materials, utensils, and vessels respectively, 
shall be forfeited ; and in every such case, and in every case where any goods 
or commodities shall be forfeited under this act, or any other act or acts of 
Parliament relating to the revenue of excise, all and singular the casks, 
vessels, cases, or other packages whatsoever, containing or which shall have 
contained such goods or commodities respectively, and every vessel, boat, cart, 
carriage, or other conveyance whatsoever, and all horses or other cattle, and 
all things used in the removal or for the deposit or concealment thereof 
respectively, shall be forfeited ; and every person who shall remove, deposit, 
or conceal, or be concerned in removing, depositing, or concealing, any goods 
or commodities for or in respect whereof any duty of excise is or shall be 
imposed, witii intent to defraud his Majesty of such duty, or any part thereof, 
shall forfeit and lose treble the value of all such goods and commodities, or 
the sum of one hundred pounds, at tiie election of the Cknnmissioners of Excise 
or Customs, or the jierson who shall inform or sue for the same," 7 ft 8 G. 4, 
c. 53, s. 32. 

Persons found employed in unentered Excise manufactories, to forfeit £30, 
and may be immediately arrested and conveyed before a Justice ; and on 
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conviction and nonpayment of the penalty, to be imprisoned for three calendar 
months, s. 8S. Any person liable to arrest not being detained at the time 
may afterwards be arrested, 4 & 5 W. 4, c. 5S, s. 25. Upon an Officer 
maldng oath of suspicion, two Commissioners or one Justice may grant a 
search warrant, 7 ft 8 O. 4, c. 53, s. 84. Peace officers to assist, ss. 35, 37 ; 
4 ft 5 W. 4, c. 51, s. 16. Officers empowered to seize uncustomed goods, 
7 ft 6 G. 4, c. 58, s. 88. Punishment on rescuing seizures or violently 
resisting officers, ss. 89 — 48. Officers detecting private manufactories may 
be rewarded, 4 ft 5 W. 4, c. 51, s. 14. 

SStipixn anti ^ntalttes. 

Goods forfeited under the excise laws, may be seized by any officer or his 
assistant, 7 ft 8 G. 4. c. 53, s. 64. Penalties and forfeiture to be distributed 
between the Queen and the informer, 7 ft 8 G. 4, c. 58, s. 102. But " no 
part of any penalty or forfeiture incurred under or by virtue of any Act of 
Parliament, relating to the Revenue of Excise to be hereafter recovered, shall 
be distributed or paid to any officer or officers of excise ; but all (if any) 
parts of such jienalty or forfeiture which would have been payable to any 
officer of excise, if this act had not been passed, shall be deemed and taken to 
have been recovered to the use of her Majesty, her Heirs, or Successors," 
11 ft 12 y. e. 121, s. 28. See further as to seizures and penalties, 7 ft 8 G. 4, 
c. 58, ss. 69, 70, 94, 100—112; 4 ft 5 W. 4, c. 51, s. 18 ; 4 Y. c. 20, s. 32. 
And as to seizures and penalties in Ireland, 1 ft 2 W. 4, c. 55. 

All Penalties and Forfeitures incurred under any Act relating to the 
Revenue of Excise shall be recovered and applied as directed by this Act, 
7 ft 8 G. 4, c. 53, 8. 128. See also the amended Acts, 4 ft 5 W. 4, c. 51; 
4 y. c. 20. Penalties under Post Horses Acts and Stage Carriage Acts may 
also be prosecuted under the General Laws of Excise. See 6 ft 7 W. 4, 
c. 45 ; 10 ft 11 y. c. 42 ; lift 12 y. c. 118, s. 2, and Board's Order, 4th 
December, 1848. 

No legal proceedings (except on immediate arrest) to be commenced, 
unless by order of the Commissioners, and in the name of an officer or of the 
Attorney-General, 7 ^ 8 G. 4, c. 53, s. 61. As to seizures tinder the 
Customs laws, see 4 ft 5 W. 4, o. 51, s. 28 ; and as to Joint prosecutions, 
see 7 ft 8 G. 4, c. 53, s. 70. For any excise penalty or forfeiture incurred, 
an information may be exhibited before a Justice of the Peace, and upon 
appearance or proof of summons, before two Justices, the facts to be examined 
into, and judgment given. And no objection to be taken on account of dis- 
tinct commissions of peace, 7 ft 8 G. 4, c. 53, s. 65. Information to be 
exhibited within four calendar months. Notice to be given within a week 
afterwards. Summons to be served ten days before the hearing, except for 
double duty, when twelve hours' notice is sufficient. Service need not be 
personal, 4 ft 5 W. 4, c. 51, s. 19. Justices to proceed to hearing and 
judgment without regard to defects in form, 7ft 8 G. 4, c. 53, s. 73. 
Witnesses summoned to appear and give evidence, s. 74. If a defendant be in 
prison, the summons may, be delivered to the gaoler, s. 77. Any officer may 
conduct the prosecution in the absence of the informer, 4 ft 5 W. 4, c. 51, 
s. 22. As to the proof of being an Excise Officer, see 7 ft 8 G. 4, c. 53, 
s. 17 ; proof of Excise Entries, s. 19; proof of Averments in Information, 
s. 71 ; proof of Payment of Duties, s. 76. Proofs of Board Orders,. s. 72. 
The Justices, on hearing, may mitigate any penalty to one-fourth, s. 78 ; 
except the penalty of double duty, and on immediate arrest, 4 ft 5 W. 4, 
c. 51, s. 20. And the Board may farther mitigate, or entirely remit the 
penalty, 7 ft 8 G. 4, c. 53, s. 78. 

z2 
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P«nonf aggriered by Judgment of Jostioes nuty KppeaX to the Quarter 
SeMions, 7 & 8 O. 4, o. 68, s. 82. Notice of Appeal to be giyen, and 
deposit, in oertein cases, to be made, s. 68. If there shall not be twenty 
days between giving notice and the next session, the Appeal to be to the 
following Session, 4 ft ft W. 4, c. 51, s. 23. Notice of the time and place of 
hearing the Appeal to be giren seyen clear days before it is heard, 4 Y. c. 20, 
s. 80. Proceedings on the hearing, 7 ft 8 O. 4, o. 58, ss. 84, 85 ; 4 ft 5 
W. 4, 0. 51, s. 24. On Judgment, warrants to be granted for levying the 
penalties on defendant's goods, ss. 86, 87, 88, 80. When sufficient distress 
cannot be found, a body warrant may be issued, s. 00. 



No. 2. 

DUTIES AND SPECIAL REGULATIONS, ALPHA- 
BETICALLY ARRANGED. 



Auctions. 

Lieetue. — For selling by auotion in the United Kingdom, 10/. per annum. 
8 y. c. 15, 8. 2. 

Begulationi. — Penalty on carrying on trade as an auctioneer without license, 
100/., 8. 4. For selling by auction, and not producing his license on demand, 
or depositing 10/., the auctioneer may be arrested, and conveyed before a 
magistrate, who may conunit him to gaol for one calendar month, s. 6. 

9derr. 

Duty on sugar used by any brewer of beer for sale in brewing, 1«. 4<i. per 
ewt., 18 and 14 Y. c. 67, s. 3. 

lAcense to be taken out annually by the following trader^ under_6 G. 4, 
c. 81 ; and see 13 ft 14 Y. c. 67, ss. 6, 7 : — 

Brewers of table beer only for sale, not exceeding — 

£ 8, d. 



20 barrels 
50 



ft 




1 



10 

1 



6 




100 barrels 
exceeding 100 



>* 



£ 
1 
2 



«. d, 
11 6 
2 



Brewers of beer, other than table-beer for sale, not exceeding — 



20 barrels 

50 

100 

1000 

2000 

5000 



it 



If 



If 



ff 



£ 

1 
1 
2 
8 
7 



«. 

10 

1 

11 

2 
3 

17 



d. 
6 

6 


6 



10,000 
20,000 
30,000 
40,000 
exceeding 40,000 



£ 

7,500 barrels 11 
15 
31 
47 
63 
78 



*f 
ft 
ft 
ft 



ft 



9, d. 
16 8 
15 
10 

5 


15 











Brewers for sale by retail, not to be consumed on the premises, 5/. 10«. 3d. ; 
Sellers of beer only, not being brewers, 3/. 6«. \\d. ; Beer retailers (publicans), 
whose premises are rated under 20/. per annun^ 1/. 2<. Q\d, ; at 20/. or 
upwards, 3/. 6«. If </. The following are granted under 4 ft 5 W. 4, c. 85 : — 
Betailers of beer, cider, and perry, to be drunk on the premises (England 
only), 3/. 6«. If </. ; not to be drunk on the premises, 1/. 2«. Q\d. The fol- 
lowing is granted under 1 W. 4, c. 64 : — Retailers of cider and perry only, 
1/. 2». 0|</. The whole of the preceding license duties include the 5 per oent. 
additional granted by 3 Y. c. 17. 

Regttlatioru. — ^Brewers are to make entry of their premises and mash- 
tuns, and are prohibited firom using any malt or hops, except such as are 
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taken from the rooms so entered : and officers are to be permitted to visit and 
survey them, 1 W. 4, c. 51, ss. 15, 16 ; 7 & 8 O. 4, c. 52, ss. 54, 55. 

Before putting any water upon his malt for brewing, the brewer is to enter 
in an excise book or paper, the date of such entry, the quantity of malt 
intended to be used, and the date of the brewing ; and he is not to remove 
any such malt from the mash-tun after all the worts hsfre been drawn off, 
until the officer shall have gauged the same, or wiUiin an hour after the time 
specified ; nor to mix worts with any yeast, until the officer has taken a 
sample thereof, or within one hour alter the itime speoifled ^ the notice, 1 ft 2 
O. 4, c. 22, ss. 1 — 8. 

Brewers may use si^ar in brewing, 10 Y. o. 5, s. 1 ; but in sueh ease they 
must enter in a book, to be delivered by the officer, the true quantity of all 
sugar used, s. 5 ; IS ft 14 Y. o. 67, s. 5. Brewers using sugar to pay their 
license dutyjon the quantity used ; 501bs. of sugar being deemed to produce 
1 barrel of beer, 10 Y. c. 5, s. 6. 

Brewers, except as above, are not to use any ingredient but malt, hops, and 
water, under a penalty of 200/. ; and any person knowingly selling adulterating 
articles of any kind to a brewer, dealer, or retailer, is liable to a penalty of 
500/., 56 O. 3, c. 58, ss. 2, 8 ; and see as to Ireland, 7- ft 8 G. 4, c. 52, s. 64, fto. 

No brewer is to keep any unmalted grain in his entered premises, or in 
any mill conneeted with them, under a penalty of 200/., 1 W. 4, c. 51, s. 17. 

Beer retailers are prohibited from mixing adulterating ingredients with 
beer, 1 W. 4, c. 64, s. 18 ; and trom i»ermitting wine or spirits to be con- 
sumed on their premises, 4 ft 5 W. 4, c. 85, s. 16 ; or being on their altered 
premises, 8 ft 4 Y. c. 61, s. 10. 

The police regulations respecting public Jiouses are contained in 9 G. 4, 
c. 61, for England ; and in 9 G. 4, c. 58, for Scotland. 

The licenses of beer retailers, not being publicans, are granted on the 
certificate of a certain number of householders, and on a bond being entered 
into with sureties, 1 W. 4, c. 64, ss. 1, 2 ; 4 ft 5 W. 4, c. 85, ss. 1 — 3 ; 3 ft 4 Y. 
c. 61. 

Beer, in respect of the malt used in brewing, is entitled on exportation to a 
drawback. — Vide Matt, inftxi, 

Lieerue to be taken out annually by every dealer in coffee, tea, cocoa-nuts, 
chocolate, and pepper, 11«., 6 G. 4, c. 81 ; and 6\d. additional by 3 Y. c. 17. 

Begulations. — Every dealer in coffee, tea, cocoa-nats, chocolate, or pepper, 
is to make entry of his premises, which are to be open to the inspection of the 
officers, 10 G. 1, c. 10, ss. 10, 12. See, also, 9 G. 4, c. 44, ss. 1, 4 ; and 
Board^B Orders^ dated 2Qth July, 1828, and Ist March, 1836. 

For thepenedtiei for adulterating Coffee or Cocoa, see 43 G. 3, c. 120, s. 5 ; 
Tea, 11 G. 1, c. 30, s. 5 ; 4 G. 2, c. 14, s. 11 ; 17 G. 3, c. 29, ss. 1, 3 ; 
Pepper, 59 G. 3, o. 53, s. 22. Set out in the "Adulteration Paper.'* 

C0ieT (see Beer), 

lAeenee to kill game in Ireland, 3/. 8«. per annum, 56 G. 3, c. 56 ; 5 ft 6 Y. 
c. 81. 

Begulatione. — Penalty on uncertified persons keeping dogs for killing game, 
5 ft 6 Y. c. 81, s. 5. Certificates to be produced on demand, s. 8. 

Duty on hackney carriages in London per week, 10s., 1 ft 2 W. 4, c. 22. 
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lAcetue to be taken oat in London to keep any hackney carriage, 52. {Und.) 
The BefftUatiofU on which the duties are collected are contained in the same 
act. Duties transferred to the Excise, 10 & 11 Y. c. 42. 

JhUif on hops cured and made fit for use in England, id. per lb., 45 6. 3, 
0. 94 ; with 5 per cent, additional, 8 V. o. 17. 

Meg%U4Uion$. — Every grower of hops is required before the Ist of August in 
each year to make entry of his hop grounds ; and before he begins to pick any 
hops, to make entry of his out.houBe8 and rooms, 9 Anne, c. 13, ss. 6 — 8. 
He is likewise required to give the officer twenty-four hours* preyions notice in 
the first week, and forty-eight hours' afterwards, of the day and hour when 
he intends to begin to bag his hops ; and a like notice for weighing them, 
9 Anne, c. 12, ss. 10—13 ; 6 O. 1, c. 21, s. 25 ; and 89 & 40 O. 8, c. 81, s. 6. 

Before putting hops into any baig or pocket, the grower is to mark his name, 
and the parish, &c., thereon, 89 6c 40 O. 8, o. 81, s. 2 ; 48 O. 8, c. 184, s. 1 ; 
and 54 6. 8, c. 123, s. 1. All hops are to be cured and bagged within siz 
weeks after having been picked, 9 Anne, c. 12, s. 9. 

No officer inferior to a supervisor is allowed to weigh hops between 5 p.v. 
and 4 a.m., 89 & 40 Q. 8, c. 81, s. 7. In weighing the hops 10 per cent, is 
deducted from the gross weight for the tare of the package, 9 Anne, c. 12, 
s. 18. After weighing, the officer is to mark npon each bag and pocket tiie 
progressive number, gross weight, and year of charge ; and the grower is to 
keep them unmixed with others for twdve hours, unless they shall be sooner 
reweighed by the supervisor, 89 & 40 O. 8, o. 81, ss. 4, 5. Hop.growers to 
keep just scales and weights, and permit officers to use them, 6 O. 1, c. 21, 
s. 26. 

The weight of hops taken account of by the officer to be returned, and beu 
come a charge to the grower, 9 Anne, c. 13, s. 11 ; 6 G. 1, c. 21, s. 28. 

The duties are payable, one moiety on the 1st of March next after the 
charge, and the remainder on the Ist of October following, 1 & 2 W. 4, 
c. 58, but see " general instructions.'* 

A grower is not to use a bag a second time, nor put hops of different 
qualities into the same bag, or alter them, 7 O. 2, o. 19, s. 2 ; 54 G. 8, c. 128, 
8. 3 ; 9 Anne, c. 12, s. 23. The weight of the bag must be in proportion to 
the weight of the hops therein, 39 & 40 G. 3, c. 81, s. 3. As to pickers 
carrying off hops, see 9 Anne, c. 12, s. 18. As to the removal of British hops 
to Ireland, see 26 G. 3, c. 5. 

DrcncHMck on hops exported to the Isle of Man, 2d. per lb., 45 G. 3, c. 99 ; 
and to foreign parts, 2d. per lb., 1 & 2 G. 4, c, 100, and 5 per cent, additional, 
3 V. c. 17. 

Duty on malt made in the United Kingdom 2«. Id. per bushel, 6 G. 4, c. 58, 
and Treasury Warrant of 11th of May, 1826 ; and on malt, made from bear or 
bigg only in Scotland or Ireland for consumption there, 2«. per bushel, 6 G. 4, 
c. 58 ; 11 G. 4, c. 31 ; with 5 per cent, additional in both cases, 3 Y. c. 17. 

License to be taken out annually by maltsters in proportion to the quantity 
made, as follows, 6 G. 4, c. 81 : — 
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The whole of the prooediii^ licoiM dntiefl indode the 5 per cent. additUm*! 
granted by ft Y. c. 17. 

The following are granted by 5 Y. sess. 2, e. 80 : — 
Malt roasters .... £20 | Dealers in roasted malt £10 

SsffulaHotu. — ^Every person making malt is required to make entry of his 
rooms, places, and utensils, 7 & 8 O. 4, e. 62, s. 1 ; and every oittem tm 
steeping more than eight bushels at any (me time is to be rectangular, and of 
no greater depth than forty inches, with an even bottom, and no more incli- 
nation for the drip than half an inch in each Coot ; -and to be so placed as to 
be easily and ooDTeniently gauged, 7 ft 8 O. 4, c. 62, ss. 2, 8 ; 11 O. 4, c. 17, 
s. 8 ; and before being used, a certificate of examination must be obtained 
from the supervisor, 7 & 8 O. 4, e. 62, s. 8 ; and every eoueh framib is to be 
rectangular, and permanently oonstmeted, 7 & 8 O. 4, c. 52, s. 6. 

Every maltster to give to the oflleer twenty-four hours' notice of the par. 
ticnlar hour when he intends to wet grain, 11 G. 4, c. 17, s. 7, and 1 Y. c. 49, 
s. 2 ; which must not be at any other time than between 8 a.m. and 2 p.if ., 
7 ft 8 G. 4, c. 62, s. 21 ; and having b^im to wet, he must oover the whole 
of the grain with water within ^Atm hours after the time for beginning ; and 
must ecmtinue the same so covered forify hours ; ezeept that, on notioe, he 
may draw off the water, for not ex^eediag an hour, once in that time ; and 
firesh grain Ib not to be added after an account has been taken by the offloer, 
II G. 4, 0. 17, SB. 7, 18, 14 ; 7 ft 8 G. 4, c. 62, s. 26. 

Gom is not to be taken oat of the cistern, so that it eaanot be ganged in 
the couch-frame, imder a penalty, s. 81 ; but must be emptied out between 
7 A.1C. and 4 p.m, s. 27 ; and not before the day on which niaety.iaix hours 
expired from the last preceding emptying, s. 80. And when two or more 
eistems are used in the same malt-house, they must all be onptied within 
I^TM hours after the emptying begins, s. 29. 

Com emptied from the cistern is to be put into the oouch-frame (one sueh 
frame being allowed to be used for two or more dstems in the same malt- 
house), but not to be laid deeper than thirty inches, and to be laid flat and 
level, and kept in the couch-f^rame iwenty-nx hours at least, s. 82 ; and if the 
com shall not be ganged within that time, any gauge taken before the end of 
thkiif hours is to be deemed a couch-gauge, and such com not to be entitled 
to the allowance as a floor-gauge, s. 82 ; 11 G. 4, o. 17, s. 16 ; but see General 
Order of 22nd Feb., 1849. 

No maltster is to tread or force together any com in the dstem or conch- 
firame, and an offloer, suspecting it to be so trodden or forced, may have it 
turned out and returned ; and if any increase shall be found in the gauged 
quantity, after being again laid level, in a greater proportion than 6 per cent, 
within Mght hours, or 6 per cent, after that time and within tixttm hours, or 
7 per cent, afterwards, a penalty is incurred, 7 ft 8 G. 4, c. 62, s. 83 ; 1 Y. 
c. 49, s. 6. 

After com has been emptied out of Qie cistern, it is not to be wetted or 
sprinkled before the end of twelve days, or 288 hours, 7 ft 8 G. 4, c. 62, 
s. 86 ; unless all the com on the floor of the malt-house shall have been 
steeped fifty hours ; in which case a fioor may, on notice, be sprinkled at the 
end of six dasns, or 144 hours, 1 Y. c. 49, s. 7. 

No maltster to have at one time more than six floors, including the couch- 
frame and kiln, in operation at the same time, and worked in the same 
eistem or oouch-frame ; but floors may be divided for working separately, 
7 ft 8 G. 4, c. 62, s. 86 ; 1 Y. c. 49, s. 10. And all floors are to be levelled, 
and laid in succession according to seniority of age, 11 O. 4, c. 17, s. 19 ; 
7 ft 8 G. 4, c. 62, s. 37. A maltster is not to mix com of different wettings 
or steepings, either on the floor or kiln, s. 88 ; nor to wet or damp com after 
being taken off the kiln, s. 89 ; nor fraudulently to conceal malt, or com 
making into malt, from the sig^t of the olBoer, s. 40 ; nor to remove malt 
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before it has been charged with duty ; and no person is to receive malt, 
knowing the same to have been so removed, s. 41. 

The following allowances are to be made upon the gauges of com or grain, 
making into malt, viz. : Upon every gauge taken in the cistern, or couch- 
frame, an allowance of 19} bushels in every 100; and upon every gauge 
taken on the floor or kiln, after the expiration of twenty-six hours, if a 
previous gauge has been taken, or thirty hours if no such previous gauge has 
been taken, an allowance of one-half; and the duty is to be charged upon the 
best gauge after such allewances luive been made, 1 Y. c. 49, s. 9 ; and the 
officer is to make a return of such duty every six weeks, and the same is to be 
paid and cleared off within six days after the return, unless the maltster 
shall have entered into bond with sufficient sureties for the due payment of 
his duties within eighteen weeks after the return, 7 ft 8 O. 4, c. 52, s.* 7 ; 
11 O. 4, c. 17, s. 26. But maltsters for distilling ftrom malt only in Scotland 
and Ireland are not allowed the long credit, whether bond has been given or 
not, s. 27. 

It any maltster's servant shall, witii intent to injure his master, commit 
any offence against the malt acts, he may be arrested, and on conviction, 
committed to gaol; but the maltster in liable to the penalty, unless he 
prosecute and produce a certificate of conviction, 7 ft 9 G. 4, c. 52, s. 46 ; 
11 O. 4, c. 17, s. 35. 

In case of loss or damage of malt by fire or accident, an allowance of the 
duty is, under certain regulations, made to the proprietor, 7 & 8 O. 4, c. 52, 
s. 76; 11 O. 4, c. 17, s. 37. 

Maltsters may dry raw grain on a maU kiln, on givii^ twenty-four hours' 
notice, 11 G. 4, c. 17, s. 2 ; 2 W. 4, e. 29, s. 14 ; 1 Y. c. 49, s. 2. 

Makers of nuUt in Sootlond or Ireland tram hear or bigg only, are subject to 
the same regulations as other maltsters. They are also to express in their 
entry, that they intend to make malt from hear or higg only. 3 G. 4, c. 30, 
8. 2. And the same premises and utensils are not to be entered for making 
barley malt, s. 6 ; but on the contrary, all hear and bigg malt is to be kept 
separate firom barley malt untU it Sa put into the mash-tun, s. 2. A certificate 
1b to accompany bear or bigg from the grower to the maltster, s. 7 ; and when 
received it must be kept separate from all other bear or bigg for twenty-four 
hours, s. 9 ; and must not be steeped during that time, or until it has been 
examined by the officer, s. 10, who is authorized to take samples, s. 11. 

These regulations are extended to Ireland by 11 G. 4, c. 31. 

Aft to private malting in Scotland and Ireland, see 1 ft 2 W. 4, c. 55 ; and 
see **Spirits," if\fra. 

As to mcUt roasters and dealers in roasted malt, see 5 Y. sess. 2. o. 80. 

Drawback on beer, in consideration of the malt used, bs. per barrel, if the 
specific gravity of the worts used in brewing was between 1*054 and 1*081; 
and Is. 6<f. per barrel if the specific gravity was not less than 1*081 ; with 5 
per cent, additional, 10 Y. c. 5, s. 7. Regulations fqr exporting the goods 
and obtaining the drawback, 1 W. 4, o. 51, ss. 9 — 14 ; 10 Y. c. 5, ss. 8 — 11. 

Duty on paper, glazed paper, sheathing paper, button-board, mill-board, 
paste-board, and scale-board, made in the United Kingdom, \\d, per lb., 2 
ft 3 Y. c. 23, s. 1 ; with 5 per cent, additional, 3 Y. c. 17. 

License to be taken out annually by paper-makers, 4/., 6 G. 4, c. 81, 
s. 2 ; with 4s. additional, 3 Y. c. 17. 

Begidaiions. — Every maker of paper, ftc, to make entry of his premises 
and utensils, which are to be marked with particular letters, 2 ft 3 Y. c. 23, 
ss. 3, 4. Every paper-mill to be dlBtinguished in the officer's books by a 
particular number, s. 5. Two mills not further apart than a mile, when the 
paper is removed from one to the other to be finished, may, with the Board's 
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permiBsion, be worked as one mill, under one entry, and one license, s. 6. 
Officers are to be at liberty to survey the premises, s. 7. 

The conmiissioners are to provide stamps for denoting the charge of duty, 
s. 8. They are also to issue paper labels to the supervisors ; and the trader 
is to be supplied with such labels within four days after delivering to the 
officer a request note, upon which a receipt is to be given for the same ; and 
such labels are to be delivered up at any time to any supervisor or superior 
officer, s. 9. 

All paper, &c., to be made up into reams, half-reams, or parcels, and to be 
inclosed in wrappers, with a label firmly fixed on the top or such other part 
thereof as the Board shall direct, and then secured with a string ; and when 
tied up, the maker is to mark on the label the description and contents of the 
ream, &c., s. 10. A ream is to consist of 20 quires of 24 sheets each, or 40 
half-quires ; and a half-ream of 10 quires or 20 half-quires ; except that for 
printing, the ream may be 516 sheets, and the half-ream 258 sheets; and 
except the outside quires of any ream, which may be from 20 to 24 sheets. 
A parcel of glazed paper, &c., to consist of even dozens, not less than 24 nor 
more than 72 sheets in each, s. 11. But parcels less than a ream of paper 
not weighing less than 201b8. may be made up, if necessary, on the number 
of sheets being marked on the label, s. 12. 

Pai>er may be cut at the edges and made into quires without folding, 
provided every quire be separated by a slip of coloured paper, s. 13. The 
weight of every ream, half-ream, or parcel of paper or mill-board, &c., is to 
be written thereon, s. 14. 

Twenty.four hours' notice in a town, and forty-eight hours' elsewhere, to 
be given of the maker's intention to weigh pai)er, s. 15. At the time si)ecified 
in the notice, the proper officer is to attend and weigh the paper, and charge 
and stamp it, s. 16. Under certain regulations, paper may be sent out in 
single sheets on the rollers, on which the same may be received from the 
machine, without cutting or making up, s. 17. Paper, &c., after being 
weighed, to be kept separate for twenty-four hours, unless sooner reweighed, 
s. 18. If the paper-maker shall desire paper, &g., not to be reweighed on a 
Sunday, it may be kept over until Monday, s. 19. (But see General Order of 
25th January, 1851.) The maker, to keep just scales and weights, and allow 
the officer to use them, s. 20. And the maker, when required, is to bring the 
Iiaper to be weighed, and assist the officer in weighing, s. 21. In weighing 
for charge of duty, the turn of the scale to be given in favour of the crown, 
and in lieu thereof two per cent, to be allowed to the traders, s. 22. Paper, 
&c., not charged, to be kept separate from charged paper, s. 23. And reams, 
&c., after being tied up, not to be opened or altered, s. 24. 

An account of paper, &c., sent out from the mill, to be daily entered in a 
book by the maker, and such book to be open to the inspection of the officers, 
s. 25. Any ream, half-ream, or parcel, sent out without being tied up and 
labelled, to be forfeited, s. 26. Paper found different from the weight 
marked on the ream, half-ream, or parcel, by 5 per cent, if above 20lbs., or 
by 10 per cent, if under, to be also forfeited, s. 27. And any maker sen^g 
out paper, &c., before the duty is charged, to forfeit 300^, s. 28. 

Paper may be removed from one mill to another, to be sized and finished, 
on notice and certificate, s. 29. And paper charged with duty at another 
mill, or returned from a customer, to be marked returned, and notified by the 
officer, s. 80. 

Makers of paste-bocwdt not being i>aper-maker8, to use duty-charged paper 
only, s. 31 ; and to produce to the officer all pai>er before making use of it, 
in order to its being taken account of, s. 32. Every maker, or his chief 
workman, to make a declaration every six weeks that no other than duty, 
charged paper has been sent out of the mill, s. 33. And at the end of every 
six weeks the officer is to make a return of the duty charged on every maker, 
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mod flie MMNmt to b« paid in ilx days aftarwBidB, «. 84. In wi^^riwy up Oie 
charge against a patttJtoard maker, not being also a maker of paper, tlie 
datjr charged on the p^wr naed therein to be deducted, a. 8S. 

No poreon to carry on the biuineee of a ttationer at any mill, nor any 
maker to be a stationer within a mile of his mill, s. 36. 

^Ko/MMMTf, prini§rt, pt^ftntmrnen, tmd wuUeen ofpoMtAoordy are prohibited 
from receiTing paper in leas qnantitleB than an entire ream, half.ream, or 
parcel, and inclosed in legal wrappers ; and no other person is to remove or 
receive it from a mill in leas quantities than as aforesaid, s. 37. Every 
person on opening paper is to write across or otherwise deface the label, s. 33. 
And labels or wrappers which have been used are not to be retained to, or 
receired back at a mill, s. 89 ; unless the paper be returned for not b^ng 
approved of, s. 40. But any stationer, Ac, having paper liable to seiznre, 
and giving notice thereof to an excise oOcer, so as to cause its seiaure, is» on 
its condemnation, to be paid the value thereof a. 41. 

Any person forging stamps, or counterfeiting labek, fte., to ftMrfeit 5001^ 
for every ream, &c., which is forfeited, a. 48 ; and any person altering the 
number or weight cm Uie label, to fcM'feit 202. per ream, &c., s. 43. 

AUowaneet on paper used by hot-pressers, Ac, l|d. per lb. ; and on paper 
used in printing Bibles, &o., at the University, l|dL per lb., 2 & 3 Y. c. 83, 
s. 1 ; and 5 per cent, additional, 3 Y. c 17. Such allowances to be graated 
under certain regulations, 2 & 8 Y. c 83, ss. 44 — 61. 

Dravjbtiek on paper, fte., exported as merchandise^ l^d, per lb. ; and on 
printed books, account books, &c, Ij^d. per lb. ; and on printed, painted, or 
stained paper exported, 24. per lb., s. 1 ; and 5 per cent, additional, 3 Y. 
c. 17. Such drawbacks to be granted under certain regnlatloiis, 2 ^ 3 Y. 
0. 23, SB. 56 — 62. 

If paper be lost by fire or wreck, the duty to be aUowed, ss. 63, 64. 

" Paper," except when otherwise expressed, is to include glased paper, 
sheathing paper, button paper, &c., ss. 65, 66. 

Ideeme to be taken out by the Master or Ciommander of any passage- 
vessel, to retail foreign wine, strong beer, cider, perry, spirituous liquors, 
and tobacco, U., 9 O. 4, c 47 ; and 1«. additional, 3 Y. c. 17. 

The refftUatiotu under which the licenses are granted are contained in 
9 O. 4, c. 47, and 4 & 5 W. 4, c 75, s. 10. 

lleppec (see OoffM, Ijfc) 

Duty on post horses let for hire in Great Britain for travidling post, for 
every mile, l^d. per horse ; to go no greater distance than 8 miles, Is. 9cl, or ^ 
of the sum charged ; ditto, not to bring back any person, 1«. Let by the day, 
for every day not exceeding three, 2». 64 ; exceeding three and not exceeding 
thirteen, Is. dd.; exceeding thirteen and not exceeding twenty-seven. Is. 3d, or 
I of the sum charged, 2 & 8 W. 4, c. 120. 

Ckmiposition for Hackney Caxriages in towns (except in London) ; if drawn 
by two horses, 5s. per week, and if drawn by 1 horse, 3«. (ibid.) 

License to be taken out by every postmaster in Great Britain annually, 
7s. 6d. {ibid.), and in Ireland 21. 2«., 55 G. 3, c. 19, and 11 & 12 Y. c. 118 ; 
and in the latter case 5 per cent, additional, 8 Y. c. 17. 

Begulations. — Postmasters are to have the words ** licensed to let horses for 
JUre," painted on a sign.board, 2 & 3 W. 4, c. 120, s. 58. Their licenses are 
to expire on the 31st Jan. annually, s. 55 ; and may be acted on by represen- 
tatives thirty days m case of death, &c., s. 56 ; but one license will only 
serve for one place, s. 58. 
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The Ccnnmisflioners, or fheir officers, are to supply postauuters and toll-gate 
keepers with proper tickets, s. 61 ; and every postmaster who shall let any 
horse for hire, is to deliver a ticket properly filled up to the hirer, under a 
penalty, s. 62. No person to pay hire for more miles than is expressed in 
the iidket, s. 63. Persons using hired horses to deliver the tickets at the 
first toll-gate, and to receive check tickets, s. 64. The toll-gate keepers are 
to demand the tickets, and deliver the check tickets ; and Is. 9d. per horse 
to he paid to the toU-gate keeper on passing without the proper ticket, s. 65. 
Penalty on neglecting to deliver tickets, or falsely allegring hired horses to be 
their own, s. 66. Toll-gate keepers are to deliver the tickets received by 
them to the proper collectors, s. 67, for which they are to receive an allow- 
ance, s. 68. The Commissioners may erect gates in certain cases for the 
receipt of tickets, s. 69. When horses hired for 28 days or more, are 
returned within that period, the check ticket to be delivered up to the 
collector, s. 70. Postmasters are to account for tickets delivered to them 
8. 71. Penalty on forging ticket, £50, s. 72. 

The Commissioners are to deliver to licensed postmasters forms of 
" Weekly Accounts," s. 73, in which an account of each hiring is to be 
inserted, s. 74. Entries are to be made on the day the horses are let, s. 75. 
The account is to be kept open for inspection, s. 76. At the time fixed in the 
notices for that purpose inserted in the ** Weekly Accounts," postmasters are 
to deliver their accounts and i>ay the duty, ss. 77, 82. The postmaster to 
make a declaration to the truth of his account, s. 78. An allowance to be 
made to the postmasters of 9d. in the pound, s. 80. 

Penalty on postmaster for wilful firand, s. 81. 

The poet-horse duties were transferred from the Board of Stamps to the 
Board of Excise by 6 & 7 W. 4, c. 45, which vested all the powers of 2 & 3 
W. 4, c. 120, in ttie commissioners and officers of excise. And see 11 & 12 
V. c. 118, s. 2. 

i^tl^a|[8 (see Stage Carriages). 

Duty on hard Soap made in Great Britain, or brought from Ireland, ll^d. per 
lb. ; and on soft soap Id. per lb. 3 & 4 Y. c. 49, s. 1 ; and 5 per cent, additional, 
3 Y. c. 17. 

License to be taken out annually by every maker of soap for sale in the 
United Kingdom £4, 6 G. 4, c. 81, with 4s. additional, 3 Y. c. 17. 

Begulations. — Every soap-maker is to make entry of Ms premises and 
utensils, 3 & 4 Y. c. 49, s. 3 ; and to mark and number the same, s. 4. 
Officers may enter and survey, s. 5 ; and the soap-maker, if required, is to 
provide sheds or watch-boxes for their accommodation, s. 6. Every soap- 
maker is to provide covers for his coppers and half-boil tubs, s. 7 ; and proper 
fastenings for securing the covers of his coppers, tubs, and vessels, which are 
to be kept under the officer's lock when not in use, s. 8. Coppers are not to 
have pipes or holes therein, s. 9 ; unless the soap be boiled by steam, in 
which case one continuous pipe may be used, s. 10. 

Six hours' notice is to be given for unlocking coppers, between 6 a.m. and 
6 P.M., and twelve hours for unlocking coppers at any other time ; which 
notice is to be void, if not acted on within three hours of the time therein 
specified, s. 11 : but the officer may open and inspect at any time, s. 12. 
Soap, &c., may be removed from one copper, &c., to another, for the purpose 
of repairs, under certain restrictions, s. 13 ; and materials may be removed 
from one copper to another in the officer's presence, a proper notice being 
first given, s. 14 ; and in case of accident, the materials may be removed on 
an immediate notice, s. 15. A supervisor or surveyor may direct a copper to 
be cleaned out for examination after a cleanse, s. 16. Covers, fastenings, 

A A 
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locks, and keys, to be altered and repaired, when required, at the expense of 
the •oap-maker, a. 17, and penalties are incurred if aooeas be gained to the 
ooppera when secured, or if the fastenings are damaged, s. 18. 

Six hours* notice to be giren of cleansing soap, s. 19 ; and none to be 
cleansed between 8 p.m. in summer, or 7 p.m. in winter, and six in the 
following morning, s. 20. The fhunes for cleansing soap (except any in use 
before the passing of the Act), to be made of wood, iron, or slate ; and to be 
of a rectangular shape, 45 inches long, and 15 broad, and of proper strength 
and thickness, s. 21. No f^ame to be made use of until the dimensions hare 
been ascertained by the officers, and not afterwards to be altered, s. 22. No 
intermediate ressel to be used except pails, or a pan capable of containinif an 
entire A-ame, s. 28. 

Hard Soap to be cleansed to not less than the depth of 45 inches in the 
f^ame, s. 24 ; and where the cleanse shall not exceed three tons, the whole to 
be put into the f^mes in two hours ; not exceeding six tons in three hours ; 
and exceeding six tons, then within twenty minutes for each additional ton 
cleansed, s. 25. When, after a cleanse, any foul goods shall be left in the 
copper, the soap-maker is to return all the fob and skimmings, and add firesh 
materials, s. 26. All hard soap to be charged with duty by gauge, s. 27 ; 
and in gauging hard soap from the usual materials, 28 cubic inches, when 
hot, and 27*14, when cold, to be taken as a pound weight aroirdupois, s. 28. 
But in charging mottled soap one lb. in ten to be allowed, s. 29 ; provided 
such mottled soap be made of the usual materials, and cleansed wifliin a 
giren time, s. 30. And when soap is made in a high-pressure boiler, and not 
fitted, 26*76 cubic inches when hot, and 25*91 cubic inches when cold, to be a 
pound avoirdupois, s. 81. When earth or other materials aroused in making 
hard soap 24*04 cubic inches when hot, and 28*30 cubic inches whoi cold, to 
be a pound avoirdupois, s. 82. The soap-maker is to deliver a declaratioQ, 
whether the soap to be cleansed is made from ordinary materials, or has had 
earthy matter added to it, s. 83. And officers may take samples of the soap 
when cutting up, on paying for the same ; and if within 48 hours it be found 
of a greater specific gravity than 1*05, or (if boiled in a high-pressure boiler 
and not fitted) than 1*08 (water being taken' at unity; at a temperature of 62 
degrees), to be deemed to be mixed with earthy matter, s. 84. Hard soap, if 
of the depth of 50 inches or less, to be cut up and removed within aix days 
from a wooden frame, and within four days fh)m an iron or slate tnaae. If 
deeper than fifty inches, within seven days from a wooden fhime, and within 
five days f^om an iron or slate tnxae (Sundays exclusive), s. 85. And after 
the soap has been cut up, the scraps and parings to be returned into the 
copper, s. 86. Hard soap not to be sold or sent out in any other form than 
bars or parts of bars, s. 87. 

Soft Soap to be cleansed only into barrels (256Ib8.), half-barrels (128lbs.), 
firkins (64lbs.), or half-firkins (821b8.), s. 88 ; and at the time of cleansing, 
the maker is to produce all the barrels, firkins, &c., properly tared, s. 39. 
When a soft-soap boiler shall contain less than 2560 lbs. weight, the whole to 
be cleansed within an hour; when less than 5120lbs. weight, within two 
hours ; and when 5120lbs. weight or more, within three hours, s. 40. Soft 
soap to be weighed for the charge of duty within three days (Sunday exclusive) 
after being cleansed, and to be adjusted in the barrels, &c., s. 41. A 
supervisor or surveyor may reweigh at any time, s. 42 ; and makers of soft 
soap are to provide scales and weights, and assist the officers in using 
them, s. 48. 

The officers are to make a return of the duty charged on each soap-maker 
weekly, or as the Commissioners shall appoint; which duty is to be paid 
within six days afterwards, under the penalty of double duty, s. 44. 

Penalty on mixing water, ftc, with soap after being charged, s. 45, and 
for concealing soap and materials, s. 46. The Commissioners may allow 
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experiments to be made in the proceas of making soap, under certain 
regulations, s. 47 ; and may also allow the use of new or improyed utensils, 
although not made in conformity with the act, s. 46. Soap-makers are not 
to work on Sundays, except in cases specially provided for, s. 49. Officers 
may break up ground to search for private pipes and conveyances, s. 50. 

Every person making or melting soap to be deemed a soap-maker, except 
certain perfumers, s. 51. 

Perfumers to make entry with the excise, s. 52. Candle-makera and 
tallow-melters are also to make entry, and not to have alkaline lees in their 
possession, s. 53 ; and lees fit for soap-making not to be manufactured for 
sale, s. 64. 

Entry to be made with the excise officers of soap brought from Ireland » 
8. 55, which must not be in packages lees than 2241be. each, s. 56. 

AlUnoanee on hard soap used in the manufacture of woollens l|i2. per lb. ; 
soft ditto \d. per lb. ; on hard soap used in the manufacture of siUcs, flax, or 
cotton, li per lb. ; soft ditto \d. per lb. 3 W. 4, c. 16 ; 14 & 15 Y. c. 59 ; 
and 5 per cent, additional by 3 Y. c. 17. Such allowances to be made under 
the acts referred to, and 23 O. 3, c. 77 ; 3 G. 4, o. 25 (made perpetual by 7 
G. 4, c. 49) ; 7 G. 4, c. 53, s. 4. 

Drawbcuik on hard soap exported to foreign ports or removed into Ireland, 
\\d, per lb. ; soft ditto \d. per lb., 3 & 4 Y. c. 49, and 5 percent, additional, 
3 Y. c. 17 ; such drawback to be granted under certain regulations, 3 & 4 Y. 
c.49, 88. 57 — 68. 

spirits. 

Duty on Spirits made in England, or imported from Scotland or Ireland into 
England, Is. \Qd. per gallon ; 6 G. 4, c. 80 ; 1 W. 4, c. 49 ; 3 Y. c. 17. Made 
in Scotland for home consumption, or imported from Ireland, 3«. %d. per gal. ; 
6 G. 4, c. 58 ; 1 W. 4, c. 49 ; 3 Y. c. 17. Made in Ireland for home consump- 
tion, 2». %d. per gal. ; 4 & 5 "W. 4, c. 75 ; 3 Y. c. 17. Imported from the 
Channel Islands to England, 9«. per gal. ; to Scotland, 4«. lOcf. per gal. ; to 
Ireland, 3». lOrf. per gal. ; 8 & 9 Y. c. 65. Spirits of Ether removed from 
Scotland to England, 10«. bd. -per gal. ; ftrom Ireland to England, 129. lid. per 
gal. ; from Ireland to Scotland, 2s. 6d. per gal. Medicated spirits of nitre. Sec. 
removed from Scotland to England, 6s. Zd. per gal. ; from Ireland to England, 
75. 9d. per gal. ; from Ireland to Scotland, 1«. 6d. per gal. Tinctures, &c. 
removed fh)m Scotland to England, 4«. 2d, per gal. ; from Ireland to England, 
5s. 2d. per gal. ; from Ireland to Scotland, Is. per gal. Sweets or made wines 
removed from Scotland to England, 6d. per gtfL ; from Ireland to England, 
7\d. per gal. ; firom Ireland to Scotland, l\d. per gal. ; 5 Y. sees. 2, c. 25 ; 
6 & 7 Y. c. 49. 

License to be taken out annually by every Distiller, 10/. 10«. ; Rectifier, 
10^ 10«. ; Dealer, not a retailer, 10^. 10». ; 6 G. 4, c. 81. Dealer, for retail- 
ing foreign liqueurs, 21. 2s.\ 11 & 12 Y. c. 121. Maker of stills in Scotland 
or Ireland, 10s. 6d; 6 G. 4, c. 81. Chemist or other person requiring the use 
of a still in England, 10«. ; 9 & 10 Y. c. 90 ; in Scotland and Ireland, 10s. fid. ; 
6 G. 4, c. 81. Retailers of spirits, whose premises are rated under lOl. per 
annum, il. 4«. Id. ; at lOl. and imder 202., 42. 9s. 2|d. ; at 20/. and under 252., 
6/. 129. Shd. ; at 251. and under 30/., 11. lis. id. ; at 30/. and under 401., 
SI. 16s. i^d. ; at 40/. and under 50/., 9/. 18«. 5\d. ; at 50/. or upwards, 
11/. 0«. 6d. Retailers of spirits in Ireland, being licensed to sell coffee, tea, 
&c., whose premises are rated under 25/. per annum, 9/. 18». 5\d. ; at 25/. 
and under 30/., 11/. Os. 6d. ; at 30/. and under 40/., 12/. 2s. 6^d. ; at 40/. and 
under 50/., 13/. is. Id. ; at 50/. or upwards, 14/. 6s. 1\d. ; 6 G. 4, c. 81. 

The whole of the preceding license duties include the 5 per cent, additional 
granted by 3 Y. c. 17. 

Regulations. — A distiller in England, not established in 1825, must occupy 
and pay rates for premises in or near a market town, of the annual value of 



268 DUTIB8 AND REGULATIONS. [APPENDIX. 

201. at least, 6 O. 4, c. 80, u. 9, 11, and no still can be used of leas capacity 
than 400 gallons, s. 10. And a distillery cannot be carried on upon the same 
premises with the business of a rectifier, brewer, sweets-maker, vinegar-maker, 
cider-maker, or refiner of sugar, or communicating therewith, or within a 
quarter of a mile of a rectifying house, 6 O. 4, c. 80, s. 36 ; 4 G. 4, c. 94, 
ss. 131, 132. In Scotland or Ireland, no still can be used of less content than 
40 gallons, and no license granted for a still of less content than 500 gallons, 
without a magistrate's certificate, 4 O. 4, c. 94, ss. 9, 10 *, and the board may 
refuse to license small stills, or when there is a rectifier, brewer, &c., in the 
immediate neighbourhood, s. 13. 

After having obtained a license, and before making entry, every distiller is 
required to erect the following utensils in prescribed form, viz. one wash- 
charger, one low-wines receiver, one low-wines and feints-charger, one feints- 
receiver, and one spirit-receiver. He may also erect, in addition, one low. 
wines receiver, one low- wines and feints-charger, and one feints-receiver ; and 
in England, (in case the distiller shall be desirous of having the discharge cock 
of his low-wines still unsecured), one spent-lees receiver, 6 G. 4. c. 80, se. 13 — 
15 ; 4 G. 4, c. 94. ss. 18 — 20. Chargers and receivers are required to have 
dipping-holes made, and dipping-rods inserted, ifr. In the breast of stills, 
holes or openings are to be made for the officers to take samples, 6 G. 4, c. 80, 
s. 17 ; 4 G. 4, c. 94, s. 24. The end of every worm is to be inclosed in a safe, 
unless the treasury shall dispense with the use thereof, 6 G. 4, c. 80, s. 18 ; 
4 G. 4, c. 94, s. 26. Proper discharge cocks, pumps, locks, and fastenings, 
are also to be provided at the expense of the distiller, 6 G. 4, c. 80, ss. 18 — 22 ; 
4 G. 4, c. 94, s. 28 ; and proper dipping-places with metal plates made in the 
fixed vessels, 6 G. 4, o. 80, s. 24 ; 4 G. 4, c. 94, s. 31 ; and the position or 
size of any vessel is not to be altered without notice, 6 G. 4, c. 80, s. 26 ; 
4 G. 4, c. 94, s. 39. The officers may order the water to be drawn off from any 
worm-tub for examination, 6 G. 4, c. 80, s. 28 ; 4 G. 4, c. 94, s. 106. And 
the true content, &c., of casks is to be marked thereon, 6 G. 4, c. 80, s. 29 ; 
4 G. 4, c. 94, s. 32. 

Every distiller is required to make entry of his premises and utensils, dis- 
tinguishing tiiem by particular letters and nombers ; and is also to distinguish 
his pipes by particiUar colours, 6 G. 4, c. 80, ss. 30 — 32 ; 4 G. 4, c. 94, ss. 34, 
36. And the officers are thereupon empowered to survey, 6 G. 4, c. 80, ss. 
39, 43 ; 4 G. 4, c. 94, s. 104. A distiller is not allowed to brew or distil on 
a Sunday, nor to brew and distil at the same time, 6 G. 4, c. 80, ss. 12, 50 ; 
4 G. 4, c. 94, SB. 41, 112. 

Every distiller, before he begins to prepare worts, or, having discontinued 
for a longer period than a month, before he recommences, is required to give 
six days* notice, setting forth the materials he intends to make use of (which 
must be grain or malt, sugar, potatoes, or mangel-wurzel, unmixed) ; and the 
particular gravity of the wort he intends to prepare ; which gravity in England 
must not exceed 90 degrees, nor be less than 50 ; and in Scotland or Ireland, 
must not exceed 80 degrees, nor be less than SO, 6 G. 4, c. 80, ss. 44, 52 ; 
4 G. 4, c. 94, ss. 44, 47 ; 2 & 3 W. 4, c. 74. And no wort is to be in any 
distillery in England, except in the mash-tun, wort-underback, coolers, or 
coppers, which exceeds the gravity specified in such notice, 6 G. 4, c. 80, 
8. 52 ; and no wort is to be in any distillery in Scotland or Ireland, except in 
tiie mash-tun or wort-underback, which exceeds the notice gravity by three 
degrees, 4 G. 4, c. 94, s. 44. But the gravity may be changed at the end of 
a month on giving »ix dayt^ notice, 6 G. 4, c. 80, s. 52 ; 4 G. 4, c. 94, s. 44. 

Before a distiller commences brewing, he is to give six hours' notice ; and 
then or within six hours after the brewing, to declare the true quantity and 
kind of materials used, or to be used, 6 G. 4, c. 80, ss. 51, 52 ; 4 G. 4, c. 94, 
88. 42, 43. The worts of two or more brewings are not allowed to be mixed 
together, 6 G. 4, c. 80, s. 51; 4 G. 4, c. 94, s. 43. The worts are to be collected 
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in the fermenting-baok within eight hours in England, and six honrs in Scot> 
land or Ireland ; immediately after which a declaration of the gravity and 
quantity is to be delivered, and nothing capable of exciting fermentation is to 
be added for two hours afterwards, unless the officer shall sooner have taken 
account of the worts, 6 O. 4, c. 80, s. 54 ; 4 G. 4, o. 94, s. 48. In Scotland 
and Ireland, the worts are allowed to be cooled in a worts-receiver under cer- 
tain regulations, 4 6. 4, o. 94, s. 46. U bub he used by any distiller, six 
hours' notice in writing is required before making it, and the quantity is 
restricted to five gallons for every hundred gallons of wort. The gravity must 
not exceed the lawful gravity of the wort ; and it must be conveyed into the 
fermenting-back within twenty-four hours after the time specified in the notice, 
6 O. 4, 0. 80, s. 57 ; 4 O. 4, c. 94, s. 50. 

Before a distiller commences distilling, he is to give a declaration, specify- 
ing that the whole of the worts and wash in his distillery are collected in the 
fennenting-backs ; and the officer is required, at any time not less than twelve 
hours after receiving such declaration, to remove the futenings of the stills, 
6 G. 4, 0. 80, ss. 58, 59 ; 4 G. 4, o. 94, s. 51. 

JEight hours' notice is required previously to the removal of wash fhmi the 
fermenting-baek to the wash-chaxger ; and on the officer's attendance and 
removal of the fastenings, and securing the charging cock of the wash-still, 
the wash is to be conveyed into the wash-charger, 6 G. 4, c. 80, s. 59 ; 4 G. 4, 
c. 94, ». 52. In England, the discharge cock is allowed to be opened only once 
in fix hours on a reasonable notice, except where a spent-lees receiver is fixed, 
when no discharge cock is required, 6 G. 4, o. 80, s. 19 ; but in Scotland or 
Ireland, it is left unsecured, except by a valve. The low wines produced 
fh>m the distillation of the wash contained in each fermenting-back, are 
required to be collected in the low-wines' receivers, fh>m which they are not 
allowed to be removed without four hours' notice, 6 G. 4, c. 80, ss. 59, 64 ; 
4 G. 4, 0. 94, fi. 54. The spirits and feints produced firom the distillation of 
low wines, to be collected in receivers, from which, after the officer has taken 
account of them, they can be removed on four hours' notice, 6 G. 4, c. 80, 
ss. 64, 65 ; 4 0. 4, c. 94, ss. 54, 55. 

Made* of charging Dvty, — 1. By per oentage fhmx wash, according to the 
attenuation of the gravity, 1 gallon for every 5 d^rees attenuated for every 100 
gallons wort ; or from sugar, 1 gallon for every 4 degrees. 2. From the quantity of 
proof spirits contained in the low wines ; 2 per cent, being allowed for waste in 
England, and 5 per cent, in Scotland and Ireland. 3. From the quantity of proof 
spirits contained in the spirits and feints distilled, 6 G. 4, c. 80, ss. 47, 66 — 
69 ; 4 G. 4, c. 94, ss. 56 — 59. If the produce of spirits ftt>m wash shall exceed 
the propoitions above mentioned as to the gravity of worts, ftc, the difliBrence 
to be charged as "undue excesses," 6 G. 4, c. 80, s. 71 ; 4 G. 4, c. 94, s. 60. 
Officer to make a return of the duty charged on the distiller in England, at 
such times as the Board may direct; and in Scotland or Ireland, within 
six days after each distilling period, 6 G. 4, c. 80, s. 72 ; 4 G. 4, c. 94, s. 62. 
In England, the distiller is to make entry of the wash distilled, the spirits 
made and the malt used, in each period. 

Any officer of the rank of supervisor may distil into low wines all the wash 
contained in a fermenting-back, or take a sample of wash, not exceeding 20 
gallons, and distil it into low wines in a still provided by the Commissioners ; 
and if the proof spirit contained in any such low irines shall exceed the pro- 
portion of 1^ gallons per cent, of wash for every 5 degrees of gravity attenuated, 
the distiller incurs a penalty, 6 G. 4, c. SO, ss. 60 — 62 ; 4 G. 4, c. 94, ss. 128 
—125. 

No spirits to be sent out of a distiller's stock, except such as shall be dis- 
tilled in his distillery, 6 G. 4, c. 80, s. 75 ; nor of any other strength than 25 
or 11 per cent, over proof, or 10 per cent, under proof, nor in any less quan- 
tity than 80 gallons in Englaaid, or 9 gallons in Scotland or Ireland, except 

A a2 
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tbat spirits of the strength of spirits of wiae may be sent from a distQlerj at 
or aboye 43 per cent, over proof in casks ccmtaining 20 gallons at least ; and 
no spirits to be sent out without permit, 6 G. 4, c. 80, ss. 81, 115 ; 4 G. 4, 
e. 94, s. 120 ; 11 & 12 V. o. 122, s. 23. Stock account of proof spirits to be kept 
by the of&eer : penalty for undue increase or decrease, 6 G. 4, c. 80, s. 79 ; 
4 G. 4, c. 94, s. 64. 

A distiller may warehouse spirits without payment of duty either in Ms 
own or any general warehouse, situated in that part of the kingdom in which 
the same were distilled; and spirits may be removed trom. warehouse to 
warehouse in the same or any other part of the United Kingdom under such 
security and regulations as the Board shall direct, and on pajrment of all 
ficiencies, 11 & 12 Y. c. 122, ss. 1, 2, 3 ; 4 Y. o. 94, ss. 66 — 71 ; 6 G. 4, 
c. 80, ss. 88 — 92 ; and 4 & 5 W. 4, c. 75, ss. 4, 5. A distiller may transfer 
any spirits, warehoused in his own name, in a general warehouse, 11 & 12 Y. 
c. 122, s. 4. Strength at which spirits may be warehoused, and how the 
same may be removed, 6 G. 4, c. 80, ss. 82, 96 ; 4 G. 4, c. 94, s. 66 ; 1 1 & 12 
Y. c. 122, s. 19. On delivery of spirits fh>m warehouse in Scotland or Ireland 
for removal to England, the faU English duty is to be paid or secured, 6 G. 4, 
c. 80, ss. 93, 94. Malt spirits may be removed firom Scotland to England 
for consumption on payment of the English duty, and, in certain cases, with- 
out repayment of the malt allowance, 11 & 12 Y. c. 122, ss. 8, 9, 12. 

Seetifiera are to make entry of their premises and utensils, 6 G. 4, c. 80, 
s. 30 ; which are to be open to the insi>ection of the officers, s. 108 ; and no 
person is deemed to be a rectifier who shall not have at least one stiill of 120 
gallons content, exclusive of the head, s. 103. The business of a rectifier 
cannot be carried on within a quarter of a mile of a distillery, nor uixm the 
same premises or communicating with those of a brewer, sweets, vinegar, 
cider or perry maker, or sugar refiner, or dealer in or retailer of spirits, ss. 
35,36. A rectifier is not to have in his custody any wash, or other fermented 
liquor, capable of being distilled into spirits, s. 102 ; and not to use any still 
on a Sunday, s. 12 ; and he is required to provide proper fSutenings to his 
stills, 6 G. 4, c. 80, ss. 22, 104 ; and the necessary means for enabling the 
officer to take samples ; and to assist him, when necessary, with ladders and 
lights, s. 42. A rectifier must charge his still with liquor before commencing 
to work, in the proportion of not less than seven-tenth parts of the content of 
the still, including the head, and work off the same within sixteen hours, 6 G. 4, 
c. 80, s. 105. Tweive hours' notice of working any still is to be given to 
the officer, who is to attend and open the fnmace^oor, and fasten down the 
head of the still if moveable, or, if fixed, to secure the charging pipe leading 
thereto, 3 G. 4, c. 52, ss. 73, 74; extended to the United Kingdom and made 
perpetual by 9 G. 4, c. 45. 

On receiving spirits into stock, notice is to be given and the permit de- 
livered to the officer, and bulk is not to be broken until the officer shall have 
taken account thereof, or within two hours after giving the notice, 6 G. 4, 
c. 80, s. 111. 

Bectifiers not to receive or send out spirits without permit, nor to send 
out a less quantity at one time, and to one person, than two gallons in bulk ; 
and (in order to preserve a distinction between compounded spirits, foreign 
and colonial spirits, and plain British spirits) compounded spirits not being 
spirits of wine, are not allowed to be sent into consumption at a strength ex- 
ceeding 17 per cent, under proof; 6 G. 4, c. 80, ss. 113, 115 ; 6 & 7 
W. 4, c. 72, s. 14. As the hydrometer will not indicate the stroigth of 
sweetened spirits, the rectifier is required to mark the true quantity and 
strength on the casks containing the same, 6 G. 4, c. 80, s. 112. If, on 
balancing the stock account any undue increase appears, it is forfeited, and a 
penalty is incurred ; and, if a decrease beyond the quantities sent out by 
permit and exceeding 5 per cent., a penalty is also incurred ; which, however, 
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in practice, U not sued for, unless such decrease shall be greater than foar 
gallons in any one kind of spirits oyer the quantity permitted since the stock 
was last taken, ss. 109, 117. 

Every Dealer in and Retailer of spirits to make entry of his premises and 
utensils, irhich are to be distinguished by letters or numbers, and fixed casks 
to have the contents painted thereon, 11 ft 12 Y. c. 121, ss. 8, 4. Dealers 
and retailers to mark the true strength and quantity of compounded spirits on 
casks, and moveable casks to be branded, ss. 5, 6. A retailer (not a dealer) 
not to send out spirits to a rectifier, d«Qer, or retailer. Dealer (not being 
retailer) not to send out less than 2 gallons at a time, s. 7. RetaUer not to 
be concerned tn any distillery, ftc. within 2 miles of his premises, and no 
retail place to hare a communication with a distillery, ftc, 6 0.4, c. 80, s. 128. 
Retailers must be authorised by a magistrate's certificate to keep a public 
house before they can obtain an Excise license, 6 O. 4, c. 81, s.'14, (and see, as to 
Enghmd, 9 O. 4, c. 61 ; Scotland, 9 O. 4, e. 58). 

Every dealer and retailer to provide a book for entering the particulars of 
spirits received and sent out, 11 ft 12 Y. c. 121, s. 12. All spirits sold by 
dealers to be accompanied by a certificate, and so also by retailers and liqueur 
dealers when the quantity exceeds one gallon, ss. 13, 14. Penalty for im- 
properly using certificate, s. 15. No dealer or retailer to receive spirits 
without permit or certificate, and the same to be cancelled on receipt thereof, 
and afterwards given up to the officer, ss. 16, 17. Bulk not to be broken 
until one hour after receipt of spirits, s. 19. Stock of any dealer or retailer 
may be taken by any officer of not less rank than a supervisor ; excess to be 
seized; and any officer may examine and take samples, s. 20. Persons 
licensed as dealers and rectifiers on the same or adjoining premises to be sur- 
veyed as rectifiers, s. 21. No spirits to be purchased except firam licensed 
traders under a penalty of 500^., s. 22. Strength at which British spirits may 
be kept and sent out of stock, s. 28. 

All spirits exceeding one gallon to be removed by permit or certificate, 
otherwise penalty and forfeiture, s. 24. Persons removing spirits in any 
quantity exceeding one gallon in any part of the United Kingdom, and re- 
ftising to produce a proper permit or certificate, may be arrested and convicted 
in the i>enalty of 100/., which is not to be mitigated below 101. ; and on non- 
payment of the penalty to be imprisoned for not more than six, or less than 
one calendar month, s. 25. 

If an officer know or suspect any prioate tUUj he may obtain a search, 
warrant ; and should any such still be found, tiie owner or proprietor is 
liable to a penalty of 200^, 6 Q, 4, c. 80, s. 39 ; and any person found at 
work may be arrested, 7 ft 8 G. 4, c. 53, s. 33 (p. 256). He is also autho- 
rised to stop persons removing spirits, and examine the permits, 6 Q. 4, c. 80, 
s. 118. If any person be found hawking spirits he is liable to 100/. penalty, 
and may be detained and conveyed by a peace officer before a Justice, who may 
proceed to immediate conviction, ss. 138 — 140. No person is knowingly to 
have in possession spirits which have been removed without payment of 
duty, s. 133 ; nor to sell or deliver spirits to be nnlawftdly retailed, s. 132 ; 
and spirits are not to be sold in gaols or workhouses, ss. 134 — 137. In 
Ireland the officers are empowered, in certain cases, to search for private 
stills and maltings without warrant ; and there are other special provisions 
for putting down private distillation and malting. See 1 ft 2 W. 4, c. 55. 

As to grocers in Ireland, see 6 ft 7 W. 4, c. 38. 

Allowance on spirits made firom malt only, and consumed in Scotland, 
2 W. 4, c. 29, and made in England or Ireland for exportation, 11 ft 12 Y. 
c. 122, s. 13, 8</. per gallon ; with 5 per cent, additional, 8 Y. o. 17 ; such 
allowance to be made under certain regulations in the Acts referred to, 
and 4 G. 4, c. 94 ; 7 ft 8 G. 4, c. 52. 

Drawbads on English spirits exported fh>m rectifiers* stocks, 7<. Hid, per 
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galloa ; Scoteh ditto, 3«. 9^d, per gftUon ; Irisli ditto, 2m. 9\d. per gallon ; on 
malt spirits exported ftrom a warehouse in the United Kingdom, 7^d. per 
gallon, and 5 per cent. On spirits made from other materials than malt 
only, l^d. per gallon; 11 & 12 Y. e. 122. On spirit mixtures, medicated 
spirits, &c., removed from one part of the United Kingdom to another, the 
same amount as the duties, 5 Y. seas. 2, c. 25 ; 6 & 7 Y. c. 49 ; which draw, 
backs are to be granted under the regulations contained in the Acts 
referred to. 

Dcf^y for erery mile which any stage carriage travels in Great Britain, 1|<}., 
5 & 6 Y. c. 79. 

Duty on railways in Great Britain, 5 per cent, on the sums received for 
the conveyance of passengers, 5 & 6 Y. c. 79. 

License to be taken out for every stage carriage in Great Britain, 3/. 3s. Od. ; 
for every supplemental license, 5«., 5 & 6 Y. c. 79. 

JieffulaHotu, — ^Every person applying for a stage carriage license must be 
ftmUshed with the form of a requisition, in which certain particulars are to 
be specified, 2 & 3 W. 4, c. 120, ss. 9, 11. No license to be granted to any 
person under twenty-one years of age, or in arrear for duties or penalties, 
s. 8 ; 5 & 6 Y. c. 79, s. 9. On the licoise being taken out a pair of numbered 
plates to be given and fixed on the carriage, 2 & 3 W. 4, c. 120, s. 8. The 
duty on stage carriages to be computed according to the license, except, Ist., 
where the proprietor obtains tiie Board's leave to pay on account of tiie 
journeys actually performed; 2nd., where he pays a composition duty, 
ss. 12, 18, 19. Duty not exceeding 501, recoverable by distress, s. 21 ; and 
carriages, horses, &c., liable, into whose hands soever the same may come ; 
and persons disposing of them after notice, accountable for the proceeds, 
s. 114. 

The Acts relating to the duty on railway passengers are 2 & 3 W. 4, c. 120, 
s. 52 ; 5 & 6 Y. c. 79 ; and 7 & 8 Y. c. 85, s. 9 ; the last of which exempts 
government trains. 

iSttgar. 

Duty on sugar made in the United Kingdom, 10«. per cwt., 13 ft 14 T. 
0. 67. As to sugar used in brewing beer, see Beer. 

JtegtUeUions. — Every manufacturer is to make entry of his premises and 
utensils, 1 Y. c. 57, s. 3 ; which are to be marked and numbered, s. 4 ; and 
the Ofilcers of Excise are empowered to enter and survey, s. 5. The utensils 
are not to be used until gauged, s. 6 ; nor altered after being gauged, except 
on notice, s. 7. 

Notice is to be given of every grinding or mashing of beet-root to be made 
into sugar, s. 8 ; and when the juice or syrup is collected, a declaration of 
the quantity and gravity is to be given to the officer, who is to attend and 
take an account of it, s. 9. The officer may take samples, which are to be 
deemed the gravity of the whole contents of the cistem, s. 10. The juice, 
after the quantity and gravity have been ascertained, is to be run off to the 
sugar pan, and kept separate during the process of the manufacture until 
charged, s. 11. And when the manufacture of sugar is complete, notice is to 
be given of the time when it will be ready to be weighed, s. 12. There are 
two modes of charging the duty ; first, from the gravity of the syrup, s. 13 ; 
secondly, by the weight of the sugar produced, s. 14. And the officer is to 
make a return of the duty every six weeks, and charge the maker by what- 
ever mode wUl produce the highest amount of duty, s. 15. 

The ComnUssioners of Excise may prescribe a saccharometer to be used for 
ascertaining the gravity of the syrup, s. 16. The maker to keep scales and 
weights, s. 17 ; and to assist with his servants in weighing, s. 18. Charged 
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and nncharged sugar to be kept separate, s. 10. Penalty on eyading the 
datjr, 500/., s. 20. 

Lieenss on retailers of sweets in the United Kingdom, 1/. 1«. Od. per 
annum, 6 O. 4, c. 81, with 1«. 0\d. additional, by S Y. c. 17. 

Regulations. — No sweets can be retailed to be consumed on the premises 
without a magistrate's authority, 6 G. 4, c. 81, s. 14 ; 4 & 5 W. 4, c. 85, 
8. 16 ; and see as to England, 9 G. 4, c. 61 ; Scotland, 9 G. 4, c. 58. 

As to the duty on sweets on removal from Scotland or Ireland, see Spirits. 

Ces ("^ (hffee, ^c.) 

License to be taken out annually by every manufaetorer of tobaooo or snuff 
in the United Kingdom, weighing for manufacture in the previous year, not 
exceeding 20,0001bs., 5/. 5s.; 20,0001bs., and not exceeding 40,0001bs., 
10/. 10s. ; 40,0001be., and not exceeding 60,000]bs., 15/. 15«. Od. ; 60,0001bs., 
and not exceeding 80,0001bs., 21/. ; 80,0001bB., and not exceeding 100,0001bs., 
26/. 5s. fid. ; exceeding 100,0001bs., 31/. 10«. Od. Beginners (and a sur. 
charge on the quantity made), 5/. 5s. Od. Dealers in tobaooo and snuff, 
5a. Zd., 6 G. 4, c. 81. 

The preceding license-duties include the 5 per cent, granted by 3 Y. o. 17. 

Regulations. — ^Manufacturers, dealers, and retailers of tobacco and snuff, 
are to enter their premises, 3 & 4 Y. c. 18, s. 2 ; and officers are empowered 
to survey, s. 8. 

Leaf or unmanufactured tobaooo is not to be received into a manufacturer's 
stock but from the warehouse, and accompanied by a permit, s. 4 ; which is 
to be delivered up on the next visit of the officer, s. 5. No leaf or unmanu- 
faotured tobacco to be removed without a permit, s. 6. 

A book is to be delivered to manufacturers, who are to enter therein all 
tobacco received, with ^e name of the person from whom received ; which 
book is to be open to inspection, s. 8 ; and the license-duty on the manufac- 
turer to be rated on ^e quantities received in the year previous, s. 9 ; the 
book being produced on applying for the license and declaration made of the 
truth of the entries tilierein, s. 10. 

Manufacturers to use water only in manufacturing tobacco, and no other 
liquid or substance than as described in manufiictnring snuff, 5 & 6 Y. c. 93, 
88. 1, 2. Penalty on receiving, sending out, or having in possession tobacco 
or snuff manufactured other than with water, ss. 3, 4. Manufacturers not to 
have in their possession sugar, honey, leaves, &c., s. 5 ; but manufacturers 
who were grocers at the passing of the Act may continue to carry on the 
trades, s. 6. Officers may take samples, s. 7. No person to cut, colour, or 
manufacture, or have in his possession any leaves or other matters, to 
imitate or be mixed with tobacco or snuff. Tobacco-stalks and returns not 
to be removed in any quantity less than 501bs., nor without oertiftoate, s. 10. 
Hawkers may be arrested, s. 13. 

No drawback is allowed on cut, roll, or carrot tobacco, containing stalks, 
3 & 4 Y. c. 18, s. 13 ; nor on tobacco not properly manufactured, or containing 
unlawful ingredients, s. 14 ; and a penalty is incurred on fraudulently 
attempting to obtain drawback, s. 15. 

IBitttgar. 

License to be taken out by every maker of viiiegar or acetous acid, for sale, 
5/., 6 G. 4, c. 81 ; and 5s, additional, 3 Y. c. 17. 
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Lioense to be taken out annually by every dealer in foreign wine, who shall 
not have a license for retailing spirits and beer, lOl, 10«. Od. ; ditto, having 
a license for retailing beer, but not for spirits, 4/. 8«. 2\d. ; ditto, having 
licenses for beer and spirits, 2/. 4<. Id,, 6 O. 4, c. 81. 

The above duties include Ave per cent, additional, gnmted by 3 Y. o. 17. 

BegtUiUwM. — ^Every dealer in and retailer of foreign wine (being also a 
spirit dealer or retailer] is to make entry of his premises, which are to be 
open to the inspection of the officers, 5 ft 6 W. 4, c. 39, s. 4. No license 
for selling wine to be consumed on the premises can be granted without a 
magistrate's authority, 6 O. 4, c. 81 ; 4 & 5 W. 4, c. 85, s. 16 ; and see u to 
EngUnd, 9 O. 4, c. 61 ; and as to Scotland, 9 O. 4, c. 58. 
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Affidcmt to obtain a Search Warranty 7 & 8 O. 4, c. 53, 8. 34. 

Ck>rinty \ A.B., of S. in the County of T., Officer of Excise, maketh oath and 
of T. > saith, that he, this Deponent, hath cause to suspect, and that he 
to -wit. ) doth suspect, tiiat a certain quantity of Malt, [or^ a certain private 
still, or as the c<ue may de], the same being goods and commodities 
forfeited under and by yirtue of a certain Act of Parliament, relating to the 
Revenue of Excise, is deposited or concealed in a certain place, to wit, the 
house uid premises of CD. at S. in the Ck)unty of Y. For that he, this 
deponent, hath been informed by one E. F. that he, the said E. F., on the 
fifth day of January instant saw a certain quantity of Malt concealed in the said 
house and premises. And this deponent further saith, that he believes the 
said information to be true. [Or set forth any other cause of suspicion as the 
fact may be,] A. B. 

Sworn at S. in the Ck>unty of T. 
this Sixth day of January 1852 
before me. N. O. 

One of Her Majesty's Justices of the Peace for the said Ck)xmty. 

Agreement for taking a house, 

MBM0RA17D17M, that it is agreed this sixth day of January, 1852. Between 
A. B., of S. in the County of T., gentleman, on the one part, and C. D., of the 
same place, Officer of Excise, on the other part, as follows. 

The said A. B. agrees to let to the said C. D., and tiie said C. D. agrees to 
take, from the day of instant, for one year, and [unless either of 

the said parties shall give to the other six months' notice to quit, previous to 
the end of the said term, but not otherwise] fh>m thence afterwards for 
another year, and so tram year to year, while and until one of the said parties 
shall give to the other six months' notice to quit ; all that messuage, or 
tenement, situate at S. aforesaid, late in the occupation of L. M., together with 

the garden and appurtenances ; at and under the yearly rent or sum of £ 

sterling, the same to be paid on the day of yearly, during the 

term or terms aforesaid, and the first payment to commence on the day 

of next ; which said rent or sum of £ the said C. D. agrees to pay 
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aoeordlngly, free from all deductions whatsoeTer ; and fhe said C. D. also 
agrees to pay all taxes and assessments for the said premises, and keep the 
same in good and sufficient repair daring the term or terms aforesaid, damage 
hj lire or other ineritable accident only excepted. Provided always, that if 
the said C. D. shall hare occasion to remore from S. aforesaid on account of 
his official duties, one calendar month's notice'on his part shall be sufficient 
to yacato the present agreement, at any period of the year ; and on his giving 
such notice, this agreement and the said tenancy shall be vacated accordingly. 
As witness the hands of the said parties. A. B. 

Witness, C. D. 

B. F. 

Application for a JAcen$e, 6 6. 4, c. 81. 

I A. B., of 8., in the county of Y., hereby give notice that it is my intention 
forthwith to commence and carry on the business of a at ; and 

I request that a license may be granted to me for that purpose. [J^ a mdUster^ 
addf hereby proposing as my sureties, C. D. of 8. aforesaid, iffroeer], and C. 
F., of the same place, [draper].] Dated this day of 18 . 

To the Collector or Supervisor. A. B. 

Authority 5y CMlsctor to demand Duty in Datnger^ 4 ft 6 W. 4, c. 51, s. 11. 

The Sum of having been charged upon and Incurred by A. B. as 

and for Duties of Excise on Halt \or at the eate may 60], imposed by^the 
Statute in that case made and provided, I, C. D., the Collector of Excise in 
whose Collection \or Officer of Excise in charge for the time being of the 
Excise Collection in which] the Trade and Business of a Maltster or Maker of 
Malt [or a» the eaee may be] was carried on by the said A. B. at the time 
such Duties were charged upon and incurred by him, do hereby authorise E. 
F., Officer of Excise, to demand (under Order in that behalf of the 
Commissioners of Inland Revenue) the payment and clearance off, of the said 
Duties so charged upon and incurred by the said A. B. as aforesaid, and to 
require payment of such Duties to him the said E. F. (who is authorised by 
the said Commissioners to receive the same) at such time and place as the 
said £. F. shall name or appoint. Dated this Day of One 

thousand eight hundred and 0. D. 

iSotrs 839atrant« 

Warrant of Commitment for nonpayment of penalty, 7 fr 8 G. 4, c. 53, s. 90. 

To Mr. C. D., and Mr. E. F., Officers of Excise, and to the Gaoler of the 
Gaol of, for, and within the County of 

County ] WHEREAS A. B., was on the fifth day of January, one thousand 
of Y. > eight hundred and fifty-two, convicted before two of her 
to wit. ) Majesty's Justices of the Peace in and for the County of Y., by 
the Judgment of the said Justices in the Sum of twenty-five pounds being 
a [Sum of Money to which a certain] penalty incurred by the said A. B., 
for certain offences theretofore committed by him in the said County against 
a certain Act of Parliament relating to the Revenue of Excise [was mitigated ;] 
and which said Sum of twenty-five pounds was by the said Conviction and 
Judgment of the said Justices recovered against the said A. B., by C. D., 
Officer of Excise, who prosecuted by information for her said Migesty in that 
behalf. And whereas the said Justices by their Warrant under their hands 
made and issued within the said county, bearing date the fifth day 
of January, one thousand eight hundred and fifty-two, did require and 
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command yoa the said C. D., and £. F., or either of you, that upon the 
goods and chattels of the said A. B. you should levy the said sum of twenty- 
flye pounds, with all reasonable charges and expences attending the same. 
And whereas you the said C. D., by a return in writing made under your 
hand, bearing date this day, have certified to me L. M., Esquire, one of her 
Hi^esty's Justices of the Peace for the said county, that you the said C. D., 
have made diligent search for, but cannot find within the Jurisdiction within 
which the said warrant was so issued, any goods or chattels of the said A. B., 
whereon the said sum of twenty>fiye pounds, charges or expences, or any 
part ^hereof, can be levied. Now I, the said last-mentioned Justice, do, in 
her Majesty's name, authorise, require, and command you the said C. D., 
and E. F., or either of you, to take and arrest the said A. B., and forthwith 
to convey him to the gaol of, for, and within the said county, and there to 
deliver him, with a duplicate of this warrant, to the gaoler of such gaol, 
there to remain and be kept by such gaoler, until satisfoction shall be made 
of the said judgment, or imtil the said A. B. shall be ordered by the C!om« 
missioners of Inland Revenue to be liberated or discharged. And all constables 
and other of her Majesty's Officers are hereby authorised and required to be 
aiding and assisting to you in the due execution hereof. And you the said 
gaoler of such gaol are hereby authorised and required to receive and take 
into your custody the said A. B., there to remain and be kept by you the said 
gaoler, until satisfaction shall be made of the said judgment, or until the said 
A. B. shall be ordered by the Ck)mmissioners of Inland Revenue to be liberated 
and discharged. And for you or any or either of you so doing as is before to 
you respectively directed, this shall be to you or any or either of you re. 
spectively a sufficient Warrant and Authority. Given under my hand at i$., 
in the said county, this fifteenth day of Februaryi in the year of our Lord 
one thousand eight hundred and flfty-two, L« M« 

I. — Bond for Payment of « Deht due to the Orovon, 

KNOW ALL MEN by these presents, that we A. B., of S., in the C. of Y., 
Maltster, and E. F., and G. H., of the same place. Gentlemen, are held and 
firmly bound imto our Sovereign Lady Victokia, by the Grace of God of the 
United Kingdom of Great Britain and Ireland Queen, defender of the Faith, 
in the sum of two hundred pounds of good and lawful money of Great 
Britain, to be paid to our said Lady the Queen, her heirs or successors ; 
to which payment to be well and truly made we bind ourselves and each of us 
severally, [and any two or more of us jointly], for and in the whole, our and 
each and any of our heirs, executors, and administrators, and every of them 
firmly by these presents. Scaled with our seals. Dated this first day of 
January, in the year of our Lord one thousand eight hundred and fifty-two. 

The conditign of the above-written Bond or Obligation is such, that if the 
above-bounden A. B., E, F., and G. H., or any or either of them, their or any 
or either of their heirs, executors, or administrators, do and shall well and 
truly pay, or cause to be paid, to the Receiver General of Inland Revenuei 
the sum of one hundred pounds of good and lawful money of Great Britain, 
on the sixth day of July now next ensuing [or^ by the instalments, on the 
several days and times, and in manner following, that is to say, the sum of 
twenty pounds, part thereof, on the first day of May now next ensuing, and 
the ftirther sum of eighty pounds, the residue thereof, on the fifth day of 
July next ensuing]. Then the above-written bond or obligation to be void, 
or else to be and remain in full force and virtue, A. B, (L. S.) 

Signed, sealed, and deUvered by the ) ^' Z: [^- ^\ 

above-bounden A. B., E. F., and G. H., \ ^' ^* V^* °v 

in the presence of C. J>t ) 

9 B 
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n. — Bond for paying the Tahte of a Seizure on its Condemnation, 

KNOW ALL MEN, &0. [aa above], 

WHEREAS on or about the fint day of Januaiy instant a certain horae and 
a certain cart [or at the caae may he] were seised and detained to the use of 
her said Majesty for certain cause and causes of forfeiture under the laws con- 
cerning her Majesty's Rerenue. And whereas the Commissioners of Inland 
Revenue haye, on the application of the above-bounden A. B., ordered the 
said horse and cart to be delivered up to the said A. B., upon his entering 
with the above-bounden £. F. and G. H. as his sureties into the above-written 
bond or obligation with such condition as is hereinafter mentioned. Now the 
condition of the abeve-written bond or obligation is such, that if the said 
horse and cart shall at any time hereafter be lawftiUy condemned as forfeited, 
on any account, or for any cause of forfeiture whatsoever, and the above- 
bounden A. B.,£. F., and O. H., or any or either of ^em, their, or any or either 
of their heirs, executors, or administrators, do and shsdl within one calendar 
month next siter such condemnation thereof well and truly pay or cause to be 
paid into the hands of the said Commissioners of Inland Revenue for the time 
being, or to such other person or persons as the said Commissioners or any 
two or more of them shall appoint, the sum of pounds of lawful money 

of Great Britain ; then the above-written bond or obligation to be void, or 
else to be and remain in Aill force and virtue. 

Signed, &c. [aehefore], 

I. — Commitment for being found at a private Still or other Mant^faetory of 
Eaicieeable Commoditiea, 7 & 8 G. 4, c. 53, s. 83. 

To Mr. C. D., and to the keeper of the House of Correction at L., in the 
county of T. 

County \ WHEREAS A. B., of L., in the county of T., is and stands con- 
of T. > victed this day before me, G. H., Esquire, one of her Majesty's 

to wit. ) Justices of the Peace in and for the said county of T., for that 
one C. D., being an Officer of Excise, did on the first day of January, in the 
year of our Lord one thousand eight hundred and fifty-two, at 8., in the 
said county of T., discover and find in a certain private and unentered 
place manufacturing, and in the course of manufacturing, certain goods and 
commodities for and in respect whereof a duty of excise is imposed, to wit, 
certain British spirits, and certain wort and wash made firom molasses \pr 
as the ease may be], and certain materials and preparations for manufacturing 
such goods and commodities, to wit, certain molasses, and did at the same 
time discover in and about such private and unentered place the said A. B. 
knowingly aiding, assisting, and concerned in the manufacturing of such 
goods and commodities, contrary to the form of the statute in that case made 
and provided, whereby he, the said A. B., hath forfeited and lost the sum of 
thirty pounds : and whereas the said A. B. hath reftised and neglected to pay 
the said sum of thirty pounds into the hands of the said C. D., being such 
Officer of Excise as aforesaid, and who conveyed the said A. B. before me in 
pursuance of the said statute, charged with the offence aforesaid. These are 
therefore. to require you the said C. D. to convey the said A. B. to the House 
of Correction at L., in the said county of T., and to deliver him to' the keeper 
thereof, together with this warrant ; and I do hereby command you the said 
keeper to receive the said A. B. into your custody in the said House of Correc- 
tion, there to remain, and to be kept to hard labour for the space of three 
calendar months, to be reckoned from the date hereof, or until (during the 
said three months) he shall have paid the said sum of thirty pounds : and for 
so doing this shall be your sufficient warrant. Given under my hand at 
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8., in the said ooimty of Y., the sixteenth day of January, in the said year of 
our Lord one thousand eight hundred and flf^-two. G. H. 

II. — Commitment for removing Spirits'without Permit or Certificate, 11 & 12 Y. 

e. 121, 8. 25. 

To Mr. C. D. and to the keeper of the county gaol at T., in the county of 
Y. [or other county prisonl. 

County \ WHEREAS on the first day of January now instant, -within a certain 
of Y. I part of the United Kingdom, to wit, at S., in the county of Y., C. D., 
to wit. ) Officer of Excise, stopped and detained A. B., who was then and 
there found carrying and removing certain spirits exceeding the quantity of one 
gallon of spirits of the sapie denomination at a time for the same person, that 
is to say, two gallons of spirits called whiskey at the same time for the same 
person, to wit, a certain person whose name is to me unknown [or as the case 
may he], and the said officer having then and there demanded the production of 
the permit or certificate accompanying such spirits, did then and there find 
that the same were then and there carrying and removing without a true and 
lawful permit or certificate accompanying the same, contrary to the form of the 
statute in that case made and provided, whereby and by force of the statute in 
that case made and provided the said A. B., so offending, incurred the penalty 
of one hundred pounds. And the said officer thereupon then and there arrested 
and detained the said A.B., and conveyed him before me, G. H., Esquire, one of 
her Majesty's Justices of the Peace in and for the said county, and residing 
near to the place where the said A. B. was so arrested. And I the said Justice 
proceeded as soon afterwards as practicable, that is to say, on the day of the 
date hereof, to hear and determine, and did then and there hear and determine 
the charge against the said A. B. so arrested as aforesaid ; and did there- 
ux>on then and there, on proof upon oath by the said C. D. and E. F., two 
credible witnesses, then and there duly sworn and examined in the presence 
of the said A. B., convict the said A. B. in such i>enalty as aforesaid, which 
penalty I have mitigated to the sum of twenty pounds. And the said A. B., 
being so convicted as aforesaid, did not forthwith pay down the said penalty 
as required and directed by the statute in that behalf. These are therefore in 
her Majesty's name to require you the said C. D. to convey the said A. B. 
to the said county gaol at L., In the said county, and there deliver him to the 
gaoler or keeper thereof, together with this warrant. And you the said 
gaoler or keeper of the said county gaol are hereby required to receive the 
said A. B. into your custody in the said county gaol, there to remain and be 
kept to hard labour for the space of two calendar months, unless the said 
penalty of twenty iraunds is sooner paid. And for your so doing this shall be 
your sufficient warrant. Given, &c. [as above}. 

Complaint. 

Complaint of Overcharge, 4 & 5 W. 4, c. 51, s. 27. 

County of ) BE it remembered that on the day of , 1852, at , in 
j the county of , J. S. of (being a person chargeable with 
and liable to the payment of the duty of excise on ), now here in his proper 
person exhibits an information and complaint to and before us J. P. and K. P., 
two of her Majesty's Justices of the Peace for the said county of , within 
whose jurisdiction the said J. S. hath been charged with and paid such duty 
as hereinafter mentioned, and thereby informeth us that within twelve calendar 
months last past, that is to say, on the day of , a certain overcharge has 
been and was made by , an officer of excise, upon him the said J. S. [or, 
a certain overpayment was made by him the said J. S. to an officer of excise] 
[or, by a certain act of Parliament relating to the revenue of excise made in 
the year, &c., the said J. S. was and is entitled to a return of a certaim 
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duty of excise, to idt, the ium of « paid by the said J. S.] ; and that the 
ground of such overcharge lor, overpayment, or^ claim of return or allowance 
of duty] is that [here insert the particulars of the charge and overcharge^ 4*., 
aeewding to the fact]. And thereupon the said J. S. prayeth the judgment of 
us the said Justices in the premises, and that such order may be made in the 
premises as by the statute in that case made and provided is required. 

Exhibited, &c. J. S. 

Beclaratum. 

Deelaration in lieu of Oath^ 6 & 6 W. 4, C. 62. 

I> A. B., of G , in the county of W , gentleman, do solemnly and 

sincerely declare that I did, &c. [as the case may be]. And I make this solemn 
declaration, conscientiously believing the same to be true, and by virtue of 
the provisions of an act made and passed in the session of Parliament of the 
fifth and sixth years of the reign of his late Majesty King William the 
Fourth, intituled, *' An Act to repeal an Act of the present session of parlia- 
ment, intituled, * An Act for the more effectual abolition of oaths and affirma- 
tions taken and made in various departments of the state, and to substitute 
declarations in lieu thereof, and for the more entire suppression of voluntary 
and extra-judicial oaths and affidavits ; and to make other provisions for the 
abolition of unnecessary oaths.' " 

Declared, &c. L. M. 

Demand of Duty in Danger, 
To Mr. 

The sum of pounds shillings and pence having been charged 

.upon and incurred by you as and for duties of excise on malt [or a* the case 
fnay be], imposed by the statute in that case made and provided, I, C. D., 
the C!ollector of Excise in whose collection [or. Officer of Excise in charge for 
the time being of the Excise collection in which] [or, an Officer of Excise, 
authorised and directed in that behalf, by the Ck>llector of Excise in whose 
collection] the trade and business of a maltster and maker of malt [or as the 
case may be] was carried on by you at the time such duties were charged 
upon and incurred by you, do hereby demand of you (under order in that b^ 
half of the Commissioners of Inland Revenue), [and by authority and directioa 
jot the said Collector of Excise] [or. Officer of Excise in charge of the said Col- 
lection], the payment and clearance off of the said duties so charged upon and 
incurred by you as aforesaid ; and I do hereby, in pursuance of such order, 
require you forthwith and at the present time to pay the said duties at this 
place to me, I being duly authorised by the said Commissioners to receive the 
same ; and if you do not forthwith pay and clear off thie same according to this 
demand, you will forfeit and lose double the value of the duties so neglected 
to be paid and cleared off. Dated at S., in the county of T., this first day of 
January, one tiiousand eight hundred and fifty-two. C. D. 

JEntry of a Trader^ s Premites and Utensils, 4 ft 5 W. 4, c. 51, s, 5, &c. 

I, A. B., of , in parish of , in the county of , do hereby 

make entry and give notice, as a dealer in [or, manufacturer of] , of the 

iollowing building [or, place, vessels, and utensils, as the case may be], that 
is to say, one room marked A, on the gronnd>floor of my dweUing-house, 
situate as above, for the purpose of storing and retailing ; [one other 

room, situate , and marked , for the purpose of ; one store room. 
No. 1, marked , situate , for the purpose of , one store cask. No. 1, 
marked , situate ^ ^ with a pipe, painted colour, connected with 
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, and rtmning throngli , as described inthe drawing or description 

hereunto annexed, for the purpose of , &c. or as the case may be]. As 

ivitness my hand this day of ,1652. A. B. 

Received and signature witnessed by C. D. 

Guarantee* 

Guarantee of Excise Duty. 

I guarantee to you the payment of the duty of Excise charged or to be 
charged on Mr. A. B., to the amount of & . Should he fail to pay at the 

proper time, I bind myself to pay you within seven days from the date of 
receiving notice from you. A. B. 

To C. D., Esq., Collector of Excise, 5th January, 1852. 

Sn£brmatt0n* 

I. — Information forSeeowry ofaPenalty. — Qe»erdlFormf 4 & 5 W. 4, c.51, b.19. 

County \ BE IT REMEMBERED, that on this sixth day of January, in the 
of Y. > year of our Lord one thousand eight hundred and fifty-two, at 
to wit. ) S., in the county of Y., C. D., one of Her Majesty's Officers of 
Excise, who prosecutes for her said Majesty in this behalf, exhibiteth, in his 
own proper person, to and before me, G. H^ one of her Majesty's Justices of 
the Peace for the said county, this Information (which same Information is 
commenced and prosecuted by order of the Commissioners of Inland Revenue) ; 
and informeth me the said Justice, That {state the offenee according to the Act ; 
see the examples heUnc], Whekeupom the said C. D. prayeth judgrment in the 
premises, and that the said A. B. may ^e summoned to answer the said 
premises, and to make defence thereto. 

Exhibited to and before me the day and year, \ C. D. 

and at the place first above-written, J 

G.H. 

II. — Information for depositing Goods to evade the Duty, 7 & 8 G. 4, c. 53, s. 32. 

BE IT REMEMBERED, &c. [as abovej^ that heretofore and within six 
calendar months last past, to wit, on the first day of December last past, at 8., 
in the county aforesaid, one A. B. did remove, deposit, and conceal, and waa 
then and there concerned in removing, depositing, and concealing certain 
goods and commodities, that is to say, twenty gallons of British spirits [or a» 
the case may he], the same spirits then and there being goods and commoi. 
dities for and in respect whereof a certain duty of Excise was and is by law 
imposed, with intent to defraud Her Majesty of such duty, contrary to the 
form of the statute in that case made and provided ; whereby and by force of 
the statute in that case made and provided, the said A. B., so offending as 
aforesaid, has forfeited and lost the sum of one hundred pounds ; the said C. D., 
who sues for the same, having elected, and hereby electing, tiie said sum of 
one hundred pounds, and not treble the value of such goods and commodities ; 
to wit, at S. aforesaid, in the county aforesaid. WHxaxvpoN, Sec, [as above], 

III. — Irtformaiion for ftraudtUently depositing Malt, 7 & 8 O. 4, c. 52, s. 40. 

BE IT REMEMBERED, &c. [as above], that A. B. [being a maltster and 
maker of malt] did within six calendar months last past, to wit, on the sixth 
day of December last, to wit, at S., in the county of Y. aforesaid fraudulently 
deposit and convey away from the sight of the Officers of Excise ten bushels 
of malt [and ten bushels of com and grain then and there making into malt], 
contrary to the form of the statute in that case made and provided ; whereby 
and by force of the statute in that case made and provided, the said A. B., 
being the person [or, maltster and maker of malt] so offending as aforesaid, 
has for such offence forfeited and lost the sum of two hundred pounds. 
Whssbttpoit, &o, [at above], 

Bb2 
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IV. — TnformaHon for Double Duty due, 4 ft 5 W. 4, c. 51, s. 11. 

BE IT RKMEMBERED, &c. [aa aboce]^ \hioX before and at the time of 
committinfp the offence hereinafter mentioned, certain duties of Excise imposed 
by a certain Act of Parliament relating to the reyenne of Excise, and amtMint- 
ing to a large sum of money, to iiit, the sum of twenty-one pounds, foarteen 
shillings, had been and were duly charged upon and incurred -by one A. B., 
he the said A. B. being a person carrying on the trade and busLaees of a 
Maltster \or as the ease may be'\, the same being a trade and business under 
and subject to certain laws of Excise, in respect of a certain large quantity, to 
wit, one hundred and sixty bushels of malt, by him made in a certain part of 
the United Kingdom [or as the ease may be], during a certain period of time, 
(that is to say) between the first day of April now last and the first day of 
January now instant; and which said duties so charged and incurred as 
aforesaid had been and were directed by the Commissioners of Inland Berenue 
to be paid and cleared off by the said A« B. at a co-tain time within six. calendar 
months last past, to wit, on the sixth day of January now instant, and at a 
certain plac6, to wit, at S., in the county aforesaid, and to a certain jieraon, 
to wit, to one N. O. Tet the said A« B^ so being such person as afcMresaid, 
and well knowing the premises aforesaid, did not nor would pay and clear off 
the said duties so charged upon and incurred by him as aforesaid to the said 
N. O., at the time and place last aforesaid ; but on the contrary thereof^ did 
then and there, to wit, on the day and year last aforesaid, to wit, at S. afore, 
said, in the county aforesaid, wholly neglect to pay and clear off the said 
duties ; and the same and every part thereof are still wholly due and unpaid 
by the said A, B., or by any person on his behalf; contrary to the form of the 
statute in that case made and protided ; whereby and by force of the statute 
in that case made and provided, he the said A. B., so being such person as 
aforesaid, hath forfeited and lost double the value of the said duties so by him 
neglected to be paid and cleared off as aforesaid, amounting to a large sum. of 
money, to wit, the sum of forty-three pounds eight shillings. Whkbbupok, 
.&c. [as above]. 

V. — Information for Double Duty after Demand, 4 & 5 W. 4, e. 51, «. 11« 

BE IT REMEMBERED, &c. [as above], that before and at the time of 
committing the offence hereinafter mentioned, one A. B. was a person carrying 
on the trade and business of a [maltster], the same being a trade and business 
under and subject to certain laws of Excise, to wit, at 6., in the county afore, 
said ; And before and at the time of committing such offence, certain duties of 
Excise imi)osed by a eertain Act of Parliament relating to the revenue of Exeise, 
and amounting to a large sum of money, to wit, the sum of , had been duly 
chained upon and incurred by the said A. B., as such person as aforesaid, 
in respect of a certain large quantity, to wit, of [malt], by him 

made &c. [as above] ; And at the time of committing such offence, such duties 
so charged and incurred as aforesaid had not, nor had any part of the same, 
been paid and cleared off by the said A. B. ; And thereupon afterwards and 
within six calendar months last past, to wit, on the seventh day of January 
now instant, at 8. aforesaid, in the county aforesaid, one E. F., he the said 
£. F. then and there being [an Officer of Excise, then and there duly authorised 
and directed to make such demand as hereinafter mentioned by ], the 

€!ollector of Excise within whose collection the said A. B. did so carry on his 
said trade and business as aforesaid, did, under order of the CSommissionerB 
of Inland Revenue, make demand upon the said A. B., so being such person 
as aforesaid, for the payment and clearance off of the said duties so charged 
upon and incurred by him as aforesaid ; and'did then and there, in pursuance 
of such order, require the said A. B. forthwith then and there to pay and clear 
off such duties to him the said £. F., he the said £, F. then and there being 
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duly aathorise4 by the said Comminionen to reoeive the same : Yet the said 
A. B., jso being such person aa aforesaid, did not, nor would then and there 
upon such demand being so made as aforesaid, pay and clear off the said duties 
as required, according to the terms of the said demand ; but on the contrary 
thereof, did then and there wholly neglect and omit so to do, and the said 
duties and every part thereof are still wholly due and unpaid by the said A. B., 
or by any person on his behalf, to wit, at S. aforesaid, in the county aforesaid ; 
contrary, &c. [as eibove]» WHEazTiPox, &c. [as above}, 

Hebs Wattant* 

Zevp Warrant for a Penaity^ 7 & 8 G. 4, c. 53, s. 86. 
To Mr. C. D., and Mr. £. F., Officers of Excise, or either of them. 

County \ WHEREAS A. B. hath this day been duly convicted by and before us, 
of Y. > L. M., and N. O., Esquires, two of her Majesty's Justices of the Peace 
to wit. ) in and for the county of Y., by the judgment of us, the said Justices, 
in the sum of twenty-flve potmds, being a [sum of money to which a certain] 
penalty incurred by the said A. B. for a certain offence heretofore committed 
by him in the said County against a certain Act of Parliament relating to the 
revenue of Excise [has been by us mitigated]^ and which said sum of twenty- 
five pounds was by the said conviction and judgment of us, the said Justices, 
recovered against the said A. B., by C. D., Officer of Excise, who prosecuted 
by information for her said Majesty in that behalf. Now we, the said 
Justices, do, in her Majesty's name, authorise and command you or either of 
you, that upon the goods and chattels of the said A.B. you do levy the said sum 
of twenty-five 'pounds with all reasonable charges and expences attending 
such levy : and for levying thereof, we do hereby authorise and command 
you or either of you to seize and take the goods and chattels aforesaid, and 
either to detain and keep the same in the placQ where the same respectively 
shall be found, or to remove the same to the next Office of Excise ; and if 
within five days next after such seizure, the said sum of twenty-five pounds 
shall not be paid or satisfied, then and in such case, as soon as conveniently 
may be after the expiration of the said five days, to sell and dispose of the 
said goods and chattels, or so much thereof as will be sufficient to levy the 
said sum of twenty-five pounds, with all reasonable charges attending such 
levy, and to deduct the said last-mentioned sum and the said charges and 
expences out of the money arising by such sale, and to return the overplus, 
if any, of the said goods and chattels, or of the money arising from the sale 
thereof, or of any part thereof, to the proprietor or proprietors of the said 
goods and chattels, or the person or persons who shall be legally entitled 
thereto ; and forthwith to pay the said sum of twenty-five pounds to the 
collector of Excise for the time being for the collection called N. Collection, 
to be by him applied and answered for according to the statute in such case 
made and provided : and all Constables and Headboroughs of the said County 
are hereby required to be aiding and assisting to you in the due execution 
hereof. Given under our hands, at S., in the said county, this fifth day of 
January, in the year of our Lord one thousand eight hundred and fifty-two. 

L. M. jr. O, 

'Naiitu 

I. — Notieefor commencing on Operaiion, 

TAKE NOTICE, that I intend to wet grain to be made into malt \or as the ease 
may 5e], on ^^ » At o'clock ki the morning. Dated at , 

this day of , 18 . A. B. 

• To Mr. C. D., Officer of Excise. Maltster [or as the ease may he]^ 
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II. — Kotiee of Appeal^ 7 fr 8 G. 4, e. AS, s. 8S. 

County \ TAKE NOTICE, that I shall appeal and do appeal to the General 
of W. / Quarter SeBslons of the Peace, to be holden next after the expiration 
of twenty days from the date hereof, in and for the County of W., from 
the Judgment giyen this day, by L. M., and N. O., Esquires, being two of 
her Majesty's Justices of the Peace, for the said County of W., in the matter 
of an information exhibited by me on behalf of her Majesty against A. B., 
for recovery of the Penalty of one hundred pounds [and forfeiture of twenty 
bushels of Malt], for breach of the Excise Laws, and by which Judgment I 
fleel myself aggrieved. Dated at S., in the said County of W., this fifth day 
of January, 1852. CD. 

To the above-named L. M., and N. 0.,"^ Officer of £xeise» 

Justices as aforesaid, and to the above- I 
named defendant, A. B., and to the > 
Justices of the Peace at the General | 
Quarter Sessions above referred to. J 

in. — Notice to quit a Souae, 

I hereby give you notice of my intention to quit, and that I shall, on the 
day of next, quit and deliver up the possession of the dwelling-lionse 
and premises, situate at , which I now occupy as tenant under yon [or, 

which you claim that I so hold]. Dated this day of ,18 . 

To Mr. C. D. A. B. 

^Petition. 

I. — Petition for Promotion, 

HOX. SiBS, 

Having been years in the Service, of which have been in a 
["Ride," "Division," "District," or ae the caee may he], I humbly pray 
your Honors wUl be pleased to order out my books for examination, with a 
view to promotion. I am, Hon. Sirs, 

Tour Honors' Dutifhl Servant, 
S. Jan. 1, 1852. C. D. 

Officer [&c., insert Station, Dietriet and OoUeetum], 

To the Hon. Commissioners of Inland Revenue, 
Broad Street, London. 

II. — Petition for Semoval, 
Hon. Siss, 

I humbly pray your Honors wiU be pleased to appoint me to the 
first vacancy, which may happen in [ " Ride," " Division," " District,", or, 
in Collection, or, in any ride, &c. in {or, about) London, or €U the 

ease may fte]. I am, frc. [<u ahovel, 

m. — Petition for a Compromise, 
To the Honourable Commissioners of Inland Revenue. 

HoK. Sias, 

A prosecution in the Exchequer {or, before the magistrates] has 
b6en instituted against me, at the suit of your Honourable Board, for the 
penalty [or, forfeiture] of , for [state the offence, with any 

cireumstanees which it may be considered right to add, in explanation or 
mitiyation], 

1 therefore respectfully request that the sum of & may be aoeepted as 
a compromise for this prosecution. I am. Honourable Sirs, 

S. \ Your obedient servant, 

Itt Jan. 1852. f A. B, 
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Search Warrant under 7 & 8 O. 4, c. 53, 8. 34. 

Connty \ WHEREAS C. D., Officer of Excise, hath this day made oath 
of T. I before me, one of Her Majesty's Justices of the peace in and for the 
to wit. ) Comity of T., that he hath cause to suspect, and that he doth 
suspect, that certain Spirits [or a» the e€ue may fte], the same being goods and 
commodities forfeited under and by virtue of a certain Act of Parliament 
relating to the Revenue of Excise, are deposited or concealed in a certain 
place, to wit, the house and premises of A. B., at S., in the said county of 
T., setting forth, in and by his said oath, the ground of his suspicion ; 
and the same appearing to me to be reasonable grounds of suspicion; I 
therefore, by virtue of the power and authority to me grivcn, do judge it 
reasonable, and by this present special warrant, imder my hand, do 
authorise and empower the said C. D., by day or by night, (but if between 
the hoars of eleven of the clock at night and five in the morning, then in 
the presence of a constable or other lawful officer of the peace,) to enter 
into the said place where such goods and commodities are suspected to be 
deposited or concealed, and to seize and carry away the same. And all 
Constables and other Her Majesty's Officers are hereby authorised and 
required to be aiding and assisting to him in the Execution hereof : and for 
so doing, this shall be to him and every of them a sufficient Warrant. Given 
under my hand, this first day of January, in the year of our Lord one 
thousand eight hundred and fifty-two. L. M. 

Instructions for making Seizure* and Detections, 

1. Endeavour to keep jowc traders honest, and thus avoid the necessity of 
seizures, if possible. 

2. If fraud cannot be prevented without a detection, dm it effectually, by a 
proper arrangement previously made with your superior officer, if 
practicable. 

3. Never attempt to make a seizure or detection single-handed, if it can 
be avoided. If it cannot, send for your superior or some other officer as 
soon as possible ; and never think of removing a seizure until another 
witness has been present to corroborate your account of the transaction, 

4. On making a seizure lay your hand upon the articles and say, '' I seize 
this whiskey {or as the ease may he) for the lise of Her Majesty." If you 
hapiwn to be alone when the seizure is made, declare the seizure as soon as 
any other person is present. 

5. Whenever it is practicable, take samples of the seizure upon the 
premises, and seal them up in the presence of the trader or his servants. 

6. If the owner be not present at the seizure, let him be made acquainted 
with the circumstance as soon afterwards as possible, 

<Statn)tettt» 

I. — Instructions for making Statements. 

1. State the particulars of the transaction as they occurred, introducing 
the account when necessary, by any preliminary fact or circumstance that 
will in the subsequent part of the Report be referred to, so as to make the 
case plain and easy to be understood. 

2. Detail every fact, if more than one, in succession as it arose, one fact 
after another in priority of time, so as to form one connected detail or chain 
of relation. 

3. If the statement relate to any ofiflsnce likely to become the subject of 
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proflecution, state particQlarly the Cbrifltian and Surname of the trader or of 
each of them, if more than one ; his or their residence or place of business 
and occupation ; the time and place, and the ftall and proper name of the 
parish and county, shire, diTision, city, or to?ni, when, irhere, and 'within 
which the transaction occurred. 

4. State the penalty or forfeiture which you consider to have heen incurred, 
and the Act and section which you consider to have heen -violated. 

6. Give the trader's own account of the transaction, after seeing him 
personally, if possible ; and state your own opinion of the case and your 
reasons for admitting or disbelieving the trader's allegations or excuse. 

6. State whether the trader has before been guilty of any breach of the 
Excise Laws, and what are his present circumstances. 

7. If a seizure has been made, state the particulars by way of recapitulation 
in a scheme at the end of your report. 

8. Write plainly and distinctly, and make no flourishes either in yonr 
compoflition or penmanship, 

n. — Statement of the Seizure of a private Still. 

HoM. SzM, 8., January 1, 1852. 

On the 26th December, 1851, in consequence of private 
information, I proeeeded in company with Mr. J. 8., one of my oifioers, to a 
small house. No. 15, in W. Street 8., in the Parish of 8., in the county of 
T., and having with some difficulty obtained admission, we discovered in a 
back room, on the ground floor, a private still, of the content of 20 gallons, 
set up in brickwork, charged with molasses wash, and at full work. There 
were also upon the premises about 150 lbs. of molasses and the usual utensilB 
for carrying on a private distillery upon a considerable scale, the whole of 
which we seized ; and having destroyed the wash, we conveyed the other articles 
to the Excise Office at 8., and delivered the same into the custody of Mr. J. M., 
the warehouse-keeper there. 

On entering the premises we met a man in the passage endeavouring to 
make his escape, and as he appeared to have been concerned in working the 
still, we arrested him and conveyed him, on the same day, before G. H., Esq., 
Justice of the Peace for the Ciounty, who immediately entered upon the case, 
and after examining the witnesses and hearing the prisoner in his defence, 
convicted him in the penalty of 30/. ; failing in payment of which he was 
sentenced to three calendar months* imprisonment, and on the following day 
was conveyed to X. gaol, where he is now confined. 

The prisoner gave his name as A. B., and upon inquiry I find that he took 
the house in that name of Mr. L. M., the landlord, about three months ago, 
and I cannot flnd that any person but himself is the proprietor, although it 
is probable that he has been assisted with money by some persons whom I 
am unable at present to discover. I am humbly of opinion that he has 
incurred the 200/. x>enalty imposed by 6 G. 4, c. 80, s. 89 ; but he has a 
large family and seems to be wretchedly poor, and I believe nothing will be 
recovered from him. There is no doubt that he has been for •some time 
concerned in defrauding the Revenue, but I cannot learn that he has been 
before detected. I am, Hon. Sirs, 

Tour Honors' Dutiftil Servt., 
C. D. 
. Supervisor, S, District, L. Collection. 

Add a scheme containing the following particulars in proper columns. 
1, Date of seizure ; 2, By whom seized ; 8, Place of seizure ; 4, From whom 
seized ; 5, Articles seized ; 6, Packages in which contained ; 7, The quantity 
of each article or species of goods ; 8, Value, whether under or over 15/. ; 9, 
Act under which seized. 
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I. — Summons to appear to an Information for a Penalty ^ 4 & 5 W. 4, c. 51, s. 19. 

County \ TOU ARE HEREBY TO TAKE NOTICE, that an Information 
of Y. > hath this day heen laid and exhibited against you before me, G. H., 
to wit. ) one of Her Majesty's Justices of the Peace for the County of Y., by 
C. D., Offtcer of Excise, in and by which Information it is alleged, that you,' 
&c. {State the offence the same as in the Information {seep, 281), using the 
toord you, or yours, instead of he, or he the said A. B.] And tou will 
FT&THBK TAKE NOTICE, that the Said Information is appointed to be 
heard, adjudged, and determined on Friday the first day of February now 
next, at ten of the clock in the forenoon of the same day, at the Court 
House in 8., in the said County, before such of Her Majesty's Justices of the 
Peace for the said County as shall be then and there present, and have Juris- 
diction to hear and determine the same ; at which time and place you are to 
appear and plead to and attend the hearing of the said Information to make 
your defence ; or otherwise the said Justices will proceed to the hearing and 
determination thereof as if you were present. Dated at S., in the said 
County, this fifth day of January, in the year of our Lord one thousand 
eight hundred and fifty-two. G. H. 

To Mr. A. B. 

If you have any witnesses who can disprove or extenuate the offence im- 
puted to you, you must bring them with you at the time appointed for trial. 

If yon bring counsel or attorney, you are requested to give four days' 
notice thereof to the Supervisor of Excise. 

II. — Summons or Suipema for a Witness to attend a Searing, 7 & 8 G. 4, c. 53, 

s. 74. 

County J YOU ARE HEREBY REQUIRED by one of Her Majesty's 
of Y. \ Justices of the Peace for the County of Y. personally to be and 
to wit. ) appear, on Friday the first day of February now next, at ten of 
the clock in the forenoon, at the Court House in S., in the said , County, 
before such of Her Majesty's J^jistices of the Peace having jurisdiction in the 
matter as shall be then and there present, and who will then and there 
hear, adjudge, and determine a certain inibrmation there depending, ex- 
hibited under a certain Act of Parliament relating to the Revenue of Excise 
by C. D., Officer of Excise, who prosecutes for her said Majesty in this behalf, 
against A. B., then and there to give evidence upon oath of the truth of any 
facts alleged in such Information, or touching or relating thereto. But if you 
fail therein, you will, by the statute in such case made and provided, foifeit 
fifty pounds. Dated at S. aforesaid, this fifth day of January, in the year 
of our Lord one thousand eight hundred and fifty-two. G. H. 

To Mr. Y. Z. 

Wtftm* 

Instructions for writing a Theme. 

1. Observe, that in requiring a Supervisor to write a Theme, it is not 
expected that he should do it in the logical form used at the universities ; 
the object being simply to test his x>owers of composition, and his practical 
knowledge of the subject on which he is required to write. 

2. Before beginning to write, reflect well on the nature and bearings of the 
proposition submitted to you, and the mode in which it ought to be treated, 
and fix upon some general arrangement. 

3. Consider the subject as a question referred by the Board for you to 
report upon ; and proceed to answer it accordingly in a plain and perspicuous 
manner, adopting the same kind of language as you use in making your 
statements to the Board, without any attempt at rhetorical embellishment. 
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4. Should the proposition inyolye any point of revenue law or practice, 
take a comprehensiye yiew of the regulations upon the subject as they at 
present exist, and point out any defects which may hare occurred to you 
therein, and the remedy which you consider ought to be adopted for their 
oorrection. Especially advert to any matter, the adoption of which would, in 
your Judgment, be likely to benefit the revenue. 

5. Confine your attention to the proposition under consideration, without 
allowing yourself to digress f^om it by irrelevant or collateral matter, 
however otherwise important; and endeavour to wnnplete one part of your 
subject before you enter upon another. 

6. In conclusion, it may be as well to refer to and answer any objections 
which you think are likely to be raised against your vieire upon the whole 
subject, or any particular point which you may lutve urged. 

Will devising Prcpertff to Wife abaohUely, 

This is thx last will and tbstaicsnt of me, A. B., of L., in the 
eounty of M., Officer of Excise, made this day of , one thousand 

eight hundred and fifty-two, as follows : — ^I give, devise, and bequeath all 
my messuages, lands, tenements, and hereditaments, and aU my houaehold 
famiture, ready money, secarities for money, money secured by life assur- 
ance, goods and chattels, and all other my real and personal estate and 
effects whatsoever and wheresoever, unto my dear wife, C. B., her heirs, 
executors, administrators, and assigns, to and for her and their own absolute 
use and benefit, according to the nature and quality thereof respectively, 
subject only to the payment of my just debts, funeral and testamentary 
expences. And I appoint my said wife executrix of this my will, and hereby 
revoke all other wUls. In witness whereof, I have hereunto set my hand 
and seal, the day and year above written. A« B« (l. g.} 

Signed, sealed, published, and acknow- 
ledged by the said A. B., as and for 
his last will and testament, in the 
presence of us, who, in his presence, 
and at his request, and in the 
presence of each other, have sub* 
scribed our names as witnesses. 

C, D., E. F., G. H. 

Withdrmoal of an Entry, 

Take notice, that I, A. B., of S., &c., do hereby withdraw all and every 
entry and entries of rooms, places, and utensils, made by me as a at S. , 

aforesaid, I having wholly discontinued the said trade and business. Dated 
this day of , 185 . 

To Mr. C. D., Officer of Excise, and \ A. B. 

all others whom it may concern. J 
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MISCELLANEOUS TABLES. 
No. I. 

TABLB OF BTBBLJya MONET. 



Farthings. 


Pence. 


Shillings. 


Pounds. 


4 

48 

960 


1 

12 
240 


1 
20 


1 



£ signifies ponnds or sovereigns ; s^ shillingpi ; d^ pence ; a half-sovereign is 
100. ; a crown, 5e. ; a half-crown, 2s. 6d. ; a sixpenny piece, 6d. ; a fourpenny piece, 
4d. ; a halfpenny, ^. ; a farthing, Id. A sovereign that weighs 6 dtot. 2\ gr., is 
a legal tender; its full weight is 6 dtoi. 8^^ gr. 1 lb. (troy) of gold is 
coined into 46|| sovereigns ; 1 lb. (troy) of silver into 66 shillings ; 1 lb. (avoir- 
dupois) of copper into 24 pence. Gold coin is a legal tender to any amount ; 
silver coin to the amount of 408. ; copper coin to the amount of 12d. The usual 
value of gold is nearly £4 an ounce, or 2d. a grain ; and that of silver 6«. an 
ounce. The value of a French franc is about 9^d, sterling, and that of the Ame- 
rican dollar about 4«. Id. sterling. • 



No. 2. 

DBCIKAL AND FRACTIONAL PARTS OF A POUND 8TBBLINO. 




9 
O 



•001042 
•002083 
•003125 
•004166 
•005208 
•006250 
•007291 
•008333 



& 



•009375 
•010417 
•011458 
•0125 
•013542 
•014583 
015625 
•016666 



J 

V 
0) 



•017708 

•01875 

•019792 

•020833 

•021875 

•022917 

•023958 

•025 






•026042 

■027083 

•028125 

•029166 

•030208 

•03125 

•032292 

•033333 



.1 



•034375 

•035417 

•036458 

•0375 

•038542 

•039583 

•040625 

•041666 



•042708 

•04375 

•044792 

■045833 

•046875 

•047917 

•048958 



s. d. 






1 



¥T 



P 



05 
1 

125 
150 



s. d, 



3 4 

4 

5 

6 



Vi 



V 



167 



I 



250 



s. d. 



6 8 

7 

7 6 

8 






1 

7 
I 



p 



'333 
•350 
375 



s. 

9 
10 
11 
12 



(4 



9 

1 

T 
1 I 



P 



450 
5 

550 
6 



s. d. 



13 

13 4 

14 

15 



2 
Pm 



1 8 

7 
* 



p 



65 
•667 
■7 
•75 



8. 



16 
17 
18 
19 



ei 
u 

P^ 



I 



4 



8 
S5 
-9 
•95 







IflSCBLLANBOUS TABLES. [APPENDIX. 



SMOBdi. 


Ulaotn. 


Houn. 


D.n. 


W«ki 


Honilu. 


i~. 




J 














































































iWjS. 


' 



A common jaaj la A6A dayH ; m. iBAp yAU (Dace In avery fourtb tbu*} is soft 

ThBiuiiil qnuter-dK;! sre Luly-diy, 26th Hsrch; Midsummer, 241b Jnne; 
Ulehmalniu, tmta gcpicmber, ind Chrlitmu, Ktli Demnb^r. Tn EidH msUerB 
|h« qiurtAn end jKwrdtng to Ui« old Htylo, tIe.; filh Aprils 5th Jnlj. 10th 
October, uid &th JonuHry. The lenjcUi of tha dlAnnl cAlopiUr monlhi m*f be 

Thirty diya bitb BepMmber, I Bui Febnury ; thsl Khne 

April, Juno, And Novomber, UAth tlvAyi twenCy-filght dnyi dev ; 



id lU Uw ml burs thlrty-oii 
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Ko. 5« 

ATOniDITPOIB WEIGHT. 



Orains. Drains. 


Ounces. 


Pounds.' Gallons. 


Stones. 


Qrs. 


Cwt 


Ton 


437) 


1 
16 


1 












700O 


856 


16 


1 












70000 


8560 


160 


10 


1^ 
1} 




J 






98000 


3584 


884 


14 


1 








IMOOO 


7166 


446 


88 


lit 


8 


1 






784000 


28678 


1798 


118 


8 


4 


1 




16680000 573440 


35640 


8840 


8M^ 


160 


80 


80 


1 



No. 6. 



7BA0TI01I8 AKD DBCDCAL PABT8 07 ▲ POUND ATOntDUPOn. 




Pit 



I 
Tl 

1 
T¥ 

1 
IF 

1 

? 

¥ 
I 

T 



m 

I 



•016 

•031 

■0685 

•083 

•1 

•125 

•167 



3 

3} 
4 
5 
6 

7 
8 









5199 

5-545 

6-938 

8-665 

10-398 

12131 

13-864 



s 

IT 



7 
6 
1¥ 
a 
¥ 

7 
IT 

4 



^ 



•1875 

•8 

•85 

•3185 

•375 

•4375 

•5 



9 
10 
11 
12 
13 
14' 
15 



00 a 



15-597 
17-330 
19063 
90-796 
22-588 
24-261 
25-994 



I 

9 
IT 

A 

IT 

,«, 

IT 
IT 



•5685 

•685 

•6876 

•76 

-8186 

•876 

•9375 



No.- 7- 



TABLS 07 PBICK8 PKB HUNDBBD WSIORT AVD PBB POtJITD, AYOXBDUPOIS. 



lb. 


cwt. 


lb. 


cwt. 


lb. 
d. 


ewL 


lb. 
s. d. 


cwt. 


lb. 
s. d. 


cwt. 


£ 8. d. 


d. 


£ 8. d. 


£ 8. d. 


£ s. d. 


£ 8. d. 


i 


8 4 


^ 


1 3 4 


4} 8 4 4 


10 


4 13 4 


1 7 


8 17 4 


I 


4 8 


1 6 8 


5 2 6 8 


11 


5 2 8 


1 8 


9 6 8 


I 


7 


3 


1 8 


6 8 9 


1 


5 12 


1 9 


9 16 


V 


9 4 


31 


1 10 4 


6 2 11 4 


1 1 


6 14 


1 10 


10 6 4 


U 


11 8 


31 


1 18 8 


6 |2 13 8 


1 2-6 10 8 


1 11 


10 14 6 


1} 


14 


31 


1 15 


6 8 16 


1 3,7 


2 


11 4 


If 


16 4 


4 


1 17 4 


7 


3 5 4 


14794 


3 


16 16 


8 


18 8 


3 


1 19 8 


8 


3 14 8 


1 5,7 18 8 


4 


88 8 


Si 


1 t 


8 8 


9 4 4 


1 68 8 


5 


88 
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No. 8. 





MBASCSB or CAFAcmr, worn 


ALK, BSXB, Ae. 










^1 


1 


1 


i 


3 


Kilder- 
kins. 


• 


H 


J 




1 


;2i^ 


&J 


s 


& 


A 


s^ 


£l 


9 


5' 


1 


U'$SM 

oo-sisl 


1 
9 


I 


















10 


JT7'«74 


8 


A 


I 
















90 


8405'400 


79 


86 


9 


I 














180 


4990-033 


144 


79 


18 


9 


1 












800 


996I-8M 


988 


144 


86 


4 


9 


1 










540 


14972-790 


438 


916 


54 


6 


3 


14 


1 








790 


19963-788 


576 


988 


79 


8 


4 


9 


H 


1 






1080 


89945«n 


864 


439 


108 


19 


6 


3 


9 


H 


1 




tiao 


69e01'184 


1798 


864 


916 


94 


19 


6 


4 


3 


9 


1 
— I 



No. 9. 

MXABUBB OV CAPACITT, FOB WIKS| BPnUTS, &C. 




10 
iOO 
180 
315 
490 
630 
840 
1860 
9590 



■51 



8-6641 1 
84-659} 
69-318i 
877-874 
9772-740 
4990-932 
8734131 
11654-508 
17468-262 
83291016 
34936-524 
69873 048 



o 


1 


• 


1 


1 




4 


1 






8 


8 


1 




82 


8 


4 


1 


320 


80 


40 


10 


576 


144 


72 


18 


1008 


852 


126 


314 


1344 


336 


168 


42 


2016 


504 


852 


63 


2688 


672 


336 


84 


4032 


1008 


504 


126 


8064 


2016 


1008 


252 



i 

12f 
25i 



o 

I 

Pi 



1 

n 

% 

7 
14 



1 

8 
93* 

4 
8 






1 
i4 

2 
3 
6 



1 

8 

4 



d 
o 

.a 

d 

9 






d 



1 
14 

3 



1 
8 



No. 10. 

FRACTIONS AND DECIMAL PABT8 OF A GALLON. 



i 

1 


Solid 
Inches. 


1 

I 


• 


1 

1! 


Solid 
Inches. 


• 

1 


• 


1 


SoUd 
Inches. 


• 

1 

4 


V 


8 66t^ 


•031 


. 46-812 


•167 


4 


138-637 


'500 


\ 


17 3; 


1 
IF 


'0625 


55-455 


1 


•200 


5 


173-296 


& 


'625 


87 727 


I 


•1 


8 


69*318 


\ 


•250 


6 


207 955 


1 


•75 


I 


34*659 


•125 


3 


103-978 


1 


•375 


'7 


242-615 


2 


•875 
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No. 11. 

BUASUBB OF OAPAOITT, FOB OOBK AMD DBT GOODS. 



§1^ 


Cubic 
Inches. 


1 


. 


& 


1 


1 


1 


■ 


1 


«' 

1 


Weys or 
Loads. 


1 


u 


94*659^ 
69318} 


1 


1 






Si 


2 


« 




















5 


138-637 


4 


3 


I 


















10 


277-274 


8 


4 


2 


1 
















SO 


554-548 


16 


8 


4 


2 


1 














80 


2218192 


64 


82 


16 


8 


4 


1 












160 


4436-384 


128 


64 


32 


16 


8 


2 


1 










320 


8873-768 


256 


128 


64 


32 


16 


4 


2 


1 








640 


17745-536 


512 


256 


128 


64 


32 


8 


4 


2 


1 






8900 


88727-680 


2560 


1280 


640 


320 


160 


40 


20 


10 


5 


1 




6400 


177455-360 


5120 


2560 


1280 


640 


320 


80 


40 


2010 


2 


1 



No. 12. 

FBACTZOHAL AHD DSODCAL PABT8 OF A BUSHEL. 



• 

1 


SoUd 
Inches. 


1 

1 


? Decimals. 


• 

1 


Solid 
Inches. 


a 

1 

V 


• 

g Decimals. 


• 


SoUd 
Inches. 


• 

9 
JT 


g Decimals. 


Ipt 


34-659 


ligaL 
llffal. 


« 369*699 


ISqts. 


1247-733 


iqt 


69-318 


1 


031 


443-638 


1 

T 

T 


•2 


5 gal. 


1386-37 


5 

8 


'625 


2qts. 
2fqt 


138-637 


Vt 


0625 


2 gal. 


554-548 


25 


22qt8. 


1525007 


1 1 
IT 


-6875 


184-849 


1 


083 


lOqts. 


698-185 


5 
IT 


•3125 


6 gal. 


1663-644 




•75 


Siqt. 


221-8192 


V 


•1 


3 gal. 


831-822 


S 

1 


•375 


26qt8. 


1802-281 


1 s 


-8125 


Igal. 


277-274 


J 


•125 


14qts. 


970-459 


7 


•4375 


7 gal. 


1940-918 


?5 


•875 


6qts. 


4159U 


IT 


'1875 4 gal. 1109096 


' 


•5 


30qt8. 


2079-555 


IT 


•9375 



No. 13. 



DimNSIONS OF THB IMPBRIAL HZASUBBS OF OAPACITT IN INCHBS AITD DKCIMALS 
AKD ALSO IN INCHES AND THE NBABKST FBACTIONB. 



Imperial 
[easure. 



Impel 
DryUei 



Bushel . . . . { 
Half-bushel. { 

FecK. I 

Gallon i 

Half-gaLon. i 
Quart ( 



Depths. 



Inches. 

8-OOOj 

8 

6-3496 
H 

5.0396 

\V 

40000 

4 

31748 

3rV 
2-5198 



Inside 
Diameter. 



Inches. 
18-7892 
18> ' 

*°1T 

14-9130 

11-8364 
114 
9-3946 



7-4565 
77 
'it 
5-9182 

5}| 



Lmcsiae 
Diameter 
at Mouth. 



Inches. 

19-5000 

19i 

15-4771 
15i 

12-2842 
9-7500 

n 

7-7385 

^l 

61421 



ISfe&dth 
at the 
Edge. 



Inches. 
-3553 
I 
•2820 

6 
TT 

•2239 

i 

-1776 
s 

IT 

1410 
i 
-1119 

i 



Ileiffht of 
the Heap. 



Inches. 
60000 
6 

4-7622 

4| 

3-7797 

8i 

3-0000 

3 

2-3811 

n 

1-8898 
Ji 

oc2 
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Ko. 14. 

LXNKAL MSASURS. 



1 

.5 


Gunter's 
links. 


1 


1 


• 


Rods, 
Poles, or 
Perches. 


Gunter's 
Chains. 


1 


• 


111 

18 


1 
lyy 


1 














36 


4 m 


3 


1 












78 


»iV 


« 


8 


1 










198 


25**^ 


164 


54 


2} 


1 








798 


100 


66 


88 


11 


4 


1 






7980 


1000 


660 


880 


no 


40 


10 


1 




68S0O 


8000 


5880 


1760 


880 


380 


80 


8 1 



OQNH 



68i» 
144 



1296 
39204 
627864 
1568160 
6878640 
1014489600 



^9 



1 

2 
80 
685 
10000 
85000 
100000 
64000000 



No. IS. 

SQUABS MXASUBB. 



StI 

ITiSff 

H 

ITI 



0) 

APm 



1 

9 

878i 

4356 

10890 

43560 

87878400 






ma 



.go* 



1 

30| 
484 
1810 
4840 
3097600 



9 ■" 9 s: 



1 

161 

40 

160 

108400 



2 



% 



\i 






1 

4 

6400,8560 



SI 



1 
640 



No. 16. 

SOLID MBABUBE. 



Cubic Inches. 


Cubic Feet 


Cubic Yards. 


1728 
46666 


1 
27 


1 



1000 ounces of distilled water=l cubic foot, and 1 lb.=27*7274 inches. 



No. 17. 

AKOULAB MBASUBK, OB THE DIVISIONS OF A CIBGLB. 



60 Seconds''— 1 Minute' 
00 Minutes — 1 Degree ^ 



90 Degrees— 1 Quadrant (qdt.) 
4 Quadrants— 1 Circle O 



FART IV.] 



WEIGHTS AND MEASURES. 



295 



No. 18. 

MIBCKLLAMSOnS WKIOHTS AMD MKA8UBBB. 



jtpoQtecarieM* Weight, 
80 grains make 1 scruple. 

3 scruples .... 1 dram. 
8 drams 1 ounce. 

Jiread. 

2 pounds A-quartem loaf. 

4 pounds 1 quartern loaf. 

Bricks. 

500 lload. 

Candles. 

120 pounds 1 barrel. 

Cheese and Butter. 

8 pounds 1 nail. 

32 cloves 1 wey (Essex). 

43 cloyes 1 wey (Suffolk). 

56 pounds 1 firkin. 

284 pounds 1 barrel. 

Cloth. 
8A inches 1 nail. 

4 nails 1 quarter. 

3 quarters .... 1 Flemish ell. 

4 quarters .... 1 T&Td. 

5 quarters .... 1 KngliBh elL 

6 quarters .... 1 French ell. 

Coals. 

88 pounds 1 bushel. 

3168 pounds 1 chaldron. 

884 poimds 1 sack. 

10 sacks 1 ton. 

Com. 

5 bushels .... 1 load. 
40 bushels .... 1 cart. 

60 pounds 1 bush.of wheat 

52 pounds 1 bushel of rve. 

47 pounds 1 bush.of barley 

88 poimds 1 bush, of oats. 

Fktur. 

14 pounds Ipeck. 

56 pounds 1 ousheL 

880 pounds 1 sack. 

5 Dushels .... 1 sack. 
Glass. 

180 pounds 1 seam. 

Hay {new). 

60 pounds 1 truss. 

Hay {old). 

56 pounds 1 truss. 

36 trusses 1 load. 

Hops. 

1 18 pounds 1 packet (Surrey 

and Sussex). 
850 pounds .... 1 bag ( Kent). 
Meat. 

8 pounds. 1 stone. 

(kUmeal. 

800 pounds 1 barrel. 

Oil {train). 

9 pounds 6 ounces, 1 gallon. 



Oil (sweet). 
836 i>ound8 make 1 tun. 
Paper. 

80 sheets 1 quire.outsides 

84 sheets 1 quire, insides. 

80 quires 1 ream. 

81i quires ...... 1 printer's ream 

8 reams 1 bundle. 

10 reams 1 bale. 

Parchment. 

60 skins 1 rolL 

Potatoes. 

800 pounds 1 barreL 

Bmsins. 

1 18 pounds 1 barrel. 

Bice. 

168 pounds 1 barrel. 

Soli. 
14 pounds ...... 1 peck. 

56 pounds 1 Dushel. 

42 bushels .... 1 ton. 

Soap. 
64 pounds, or 

8 gallons . . 1 firkin. 

856 pounds 1 barrel. 

Straw. 

36 pounds 1 truss. 

Tea. 
48 lbs. (about). . 1 chest. 
Tiles. 

1000 lload. 

Ihbacco. 

8to3cwt 1 barrel. 

Water. 

1000 ounces I cubic foot. 

Wine. 

138 gallons 1 pipe of Port. 

140 gallons 1 do. of Lisbon. 

110 gallons 1 do. of Madeira 

180 gallons 1 do. Tenerifie. 

57 gallons 1 hhd. of Claret 

36 gallons 1 aum of Hock. 

80 gallons 1 hhd. of Sherry 

130 gallons 1 butt of Sherry. 

Wood. 

1000 billets 1 cord. 

10 cwt 1 cord. ' 

108 feet 1 stack. 

188 feet 1 cord. 

Wool. 

7 pounds 1 clove. 

8 doves 1 stone. 

f stones 1 tod. 

64 tods 1 Wey. 

8 weys 1 sack. 

18 sacks, or 

4368 pounds 1 last. 

840 pounds 1 pack. 
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No. 19. 












SPECIFIC aRATTTIES. 




Add, snlphnrio .... 1*840 


Gold, hammered .... 19^362 




II nitric 


. 1-270 


„ sovereign .... 18*769 




,, muriatic .... 


. 1-194 


„ trinket 17-647 




WW 

Air, atmospheric . . . 


. -0030S 


Iron, cast 7-207 




Alcohol, ahaolute . . . 


•798 


Naphtha. . . . -708 to •857 




„ ^>^ water \at51° 
(proof) ] at 60" 


•92S 


Mercury 60"* 18*580 




•920 


Platinum 19*500 




„ 1^0 water, at 60'' 


-8S2 


„ compressed . . St'069 




It Z " »f < 


-863 


SUTer, virgin 10^474 




If "ft ♦» i» 


'889 


„ hammered . . . 10*511 




»» f '* »♦ ' 


•912 


„ shilling .... 10^534 




i» 1 *' »» ■ 


-98S 


Soap, hard, hot ... . *990 




»» X f» »» • 


-951 


„ „ cold .... 1*0216 




»f Tff »i »» • 


•964 


„ „ legal maximum 1*05 




»f S " »f « 
f» T¥ »» »» 


-975 


„ silicated, hot . . . 1*1533 




•985 


„ „ cold . . . 1*1900 




„ spirits of wine 4S o, 


p. -860 


»i soft 1*0884 




„ brandy '920 (proof) 


to -965 


„ Castile 1*0705 




Beer, pale 


1-023 


Vmegar 1*010 




„ brown 


1*034 


„ distiUed . * . . 1*025 




Brass, cast 


8*395 


Water 60° (distined) . . . 1^000 




Copper, (ore soft) .... 


3-572 


„ more correctly . •9992 




„ cast . . 7*788 1 


^ 8*900 


„ 50° 1^0007 




Ether 


-775 


„ 35° (maximum gr.) . 1^0009 




Gas. oxYfren ..... 


•00132 


„ 212° -9562 

Wine, port -997 




„ hydrogen .... '00008 




Gold, pure 19*258 


sherry *993 




SPIBITB ACCOBDiya TO THE IKDICATIONS ON SIKSs'S HTDBOWIBTSB. 




Ind. 
0- 


Sp.Gr. 


Ind. 
5^ 


Sp.Gr. 


Ind. 


Sp.Gr. 


Ind. 


Sp.Gr. 


Tnd. 


Sp.Gr. 


Ind. Sp.Ur. 




•8166 


•8246 


10- 


-8833 


16* 


•8420 


20* 


•8506 


26- 8580 


•2 


•8160 


•2 


•8249 


•2 


•8386 


•2 


•8424 


•2 


•8510 


•2 


8594 




•4 


•8163 


•4 


•8252 


•4 


•8340 


•4 


•8427 


•4 


•8618 


•4 


•8fB97 




•6 


•8167 


•6 


•8256 


•6 


•8344 


•6 


•8431 


•6 


•8616 


•6 


•8001 




•8 


•8170 


•8 


•8259 


•8 


•8347 


•8 


-8434 


•8 


•8620 


*8 


•8004 




1* 


•8174 


6- 


•8263 


11- 


•8361 


Ifr 


•8438 


21* 


•8528 


26* 


•8606 




•2 


•8178 


•2 


•8266 


•2 


•8364 


•2 


•8441 


•2 


•8627 


•2 


•8611 




•4 


•8181 


•4 


•8270 


•4 


•8368 


•4 


•8446 


•4 


•8530 


•4 


•8Slfi 




•6 


•8185 


•6 


•8273 


•6 


•8382 


•6 


•8448 


•6 


•8533 


•6 


•8618 




•8 


•8188 


•8 


•8277 


•8 


•8366 


•8 


•8452 


•8 


•8537 


•8 


•8622 




2- 


•8192 


7- 


•8280 


12- 


•8389 


ir 


•8465 


22* 


•8640 


27^ 


8625 


•2 


•8196 


•2 


•8284 


•2 


•8372 


•2 


•8469 


•2 


•8548 


*2 


•8629 


4 


•8199 


•4 


•8287 


•4 


•8376 


•4 


•8462 


•4 


•8547 


•4 


•8632 




•6 


•8203 


•6 


•8291 


•6 


•8379 


•6 


•8465 


•6 


•8560 


•8 


•8696 




•8 


•8206 


•8 


•8294 


•8 


•8383 


•8 


•8469 


•8 


•8553 


•8 


8639 




8- 


•8210 


» 


•8298 


18^ 


•8386 


18^ 


•8472 


23- 


•8566 


28^ 


*8643 




•2 


•8214 


•2 


•8301 


•2 


•8390 


•2 


•8476 


•2 


•8560 


-2 


*8646 




•4 


•8218 


•4 


•8306 


•4 


•8393 


•4 


•8480 


•4 


•8563 


-4 


•8650 




•6 


•8221 


•6 


•8308 


•6 


•8396 


•6 


•8482 


•6 


•8566 


•6 


•8653 




•8 


•8224 


•8 


•8312 


•8 


•8400 


•8 


•8486 


•8 


•8570 


•8 


•8657 




4- 


•8227 


9- 


•8316 


14^ 


•8403 


19^ 


•8490 


24- 


•8573 


29- 


•8060 




•2 


•8231 


•2 


•8319 


•2 


•8407 


•2 


•8493 


•2 


•8577 


•2 


CX1D4 




*4 


•8234 


•4 


•8322 


•4 


•8410 


•4 


•8496 


•4 


•8680 


•4 


•8667 




•6 


•8238 


•6 


•8326 


•6 


•8413 


•6 


•8499 


•6 


•8588 


•6 


•8871 




•8 


•8242 


•8 


•8329 


•8 -8417 -8 -8503 


•8 


•8687 


-8 


•8874 
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SPECIFIC GBAYITIES-amttnued. 

BPISITS AGOOSDINO TO THB UTDIOATIOKB OM BIXSB'B HTDBOHXTXB — COntmued. 



Ind. 


Sp.6r. 


Ind. 


Bp.Qr. 

1 


Ind. SpjQr. 


Ind. 


Sp.Gr. 


Ind. 

78* 


Sp.Gr. 


Ind. 


8p.Gr. 


30- 


•8678 


42^ 


•8890 


64^ 


•9111 


66^ 


•9337 


•9669 


90^ 


•9806 


•2 


•8681 


•2 


•8894 


•2 


•9116 


•2 


•9341 


•2 


•9678 


•2 


•9610 


•4 


•86R5 


•4 


•8897 


•4 


•9118 


•4 


•9345 


•4 


•9677 


•4 


•9814 


•6 


.8688 


•6 


•8901 


•6 


•9122 


•6 


•9349 


•6 


•9680 


•6 


•9818 


•8 


•8692 


•8 


•8904 


•8 


•9126 


•8 


•9853 


•8 


•9684 


•8 


•9622 


31- 


•8096 


43^ 


•8908 


66^ 


•9130 


67^ 


•9357 


79^ 


•9688 


91- 


•9826 


•2 


•8699 


•2 


•8912 


•2 


•9134 


•2 


•9360 


•2 


•9592 


•2 


•9630 


•4 


•8702 


•4 


•8915 


•4 


•9137 


•4 


•9364 


•4 


•9696 


•4 


•9684 


•6 


•8706 


•6 


•8919 


•6 


•9141 


•6 


•9368 


•6 


•9599 


•6 


•9838 


•8 


•8709 


•8 


•8922 


•8 


•9145 


•8 


•9872 


•8 


•9608 


•8 


•9842 


32- 


•8713 


44. 


•8926 


66- 


•9148 


68^ 


•9376 


80- 


•9607 


92^ 


•9846 


•2 


•8716 


•2 


•8930 


•2 


•9162 


•2 


•9380 


•2 


•9611 


•2 


•9650 


•4 


•8720 


•4 


•8933 


•4 


•9166 


•4 


•9384 


•4 


•9615 


•4 


•9864 


•6 


•8723 


•6 


•8937 


•6 


•9159 


•6 


•9388 


•6 


'9619 


•6 


•9868 


•8 


J8727 


•8 


•8940 


•8 


•9163 


•8 


•9892 


•8 


•9628 


•8 


•9662 


S& 


•8730 


45. 


•8944 


57- 


•9167 


69^ 


•9396 


81^ 


•9627 


98^ 


•9866 


•2 


•8784 


•2 


•8948 


•2 


•9170 


•2 


•9899 


•2 


•9631 


•2 


•9870 


•4 


•8737 


•4 


•8961 


•4 


•9174 


•4 


•9403 


•4 


•9685 


•4 


•9674 


•6 


•8741 


•6 


•8955 


•6 


•9178 


•6 


•9407 


•6 


•9638 


•6 


•9878 


•8 


•8744 


•8 


•8969 


•8 


•9182 


•8 


•9411 


•8 


•9642 


•8 


•9882 


84- 


•8748 


W 


•8963 


58* 


•9185 


70- 


•9415 


82- 


•9646 


94^ 


•9866 


•2 


•8761 


•2 


•8966 


•2 


•9189 


•2 


•9419 


•2 


•9650 


•2 


•9890 


•4 


•8755 


•4 


•8970 


•4 


•9192 


•4 


•£422 


•4 


•9654 


•4 


•9894 


•6 


•8758 


•6 


•8974 


•6 


•9196 


•6 


•9426 


•6 


•9657 


•6 


•9898 


•8 


•8762 


•8 


•8977 


•8 


•9200 


•8 


•9430 


•8 


•9661 


•8 


•9902 


35- -8765 1 


47^ 


•8961 


59- 


•9204 


71^ 


•9434 


83- 


•9665 


9& 


•9906 


•2 


•8769 


•2 


•8985 


•2 


•9207 


•2 


•9437 


•2 


•9669 


•2 


•9910 


•4 


•8772 


•4 


•8969 


•4 


•9210 


•4 


•9441 


•4 


•9678 


•4 


•9914 


•6 


•8776 


•6 


•8992 


•6 


•9214 


•6 


•9445 


•6 


•9677 


•6 


•9918 


•8 


•8779 


•8 


•8996 


•8 


•9218 


•8 


•9448 


•8 


•9681 


•8 


•9922 


86r 


•8783 


4fr 


•9000 


60- 


•9222 


72- 


•9452 


84^ 


•9685 


96- 


•9926 


•2 


•8786 


•2 


•9004 


•2 


•9226 


•2 


•9456 


•2 


■9689 


•2 


•9930 


•4 


•8790 


•4 


•9008 


•4 


•9229 


•4 


•9460 


•4 


•9693 


•4 


•9934 


•6 


•8798 


•6 


•9011 


•6 


•9233 


•6 


•9464 


•6 


•9697 


•6 


•9938 


•8 


•8797 


•8 


•9015 


•8 


•9237 


•8 


•9468 


•8 


•9701 


•8 


•9942 


37- 


•8800 


49- 


•9019 


61^ 


•9241 


73- 


•9472 


85- 


•9706 


97^ 


•9946 


•2 


•8804 


•2 


•9023 


•2 


•9244 


•2 


•9476 


•2 


•9709 


•2 


•9960 


•4 


•8807 


•4 


•9026 


•4 


•9248 


•4 


•9480 


•4 


•9713 


•4 


•9964 


•6 


•8811 


•6 


•9030 


•6 


•9252 


•6 


•9484 


•6 


•9718 


•6 


•9958 


•8 


•8814 


•iB 


•9034 


•8 


•9266 


•8 


•9488 


•8 


•9722 


•8 


•9962 


88- 


•8818 


60- 


•9038 


62^ 


•9269 


74- 


•9492 


86^ 


•9726 


98- 


•9966 


•2 


•8822 


•2 


•9041 


•2 


•9263 


•2 


•9496 


•2 


•9730 


•2 


•9970 


•4 


•8826 


•4 


•9045 


•4 


•9267 


•4 


•9499 


•4 


•9734 


•4 


•9974 


•6 


•8829 


•6 


•9049 


•6 


•9270 


•6 


•9503 


•6 


•9738 


•6 


•9978 


•8 


•8832 


•8 


•9062 


•8 


•9274 


•8 


•9507 


•8 


•9742 


•8 


•9982 


39- 


•8836 


51^ 


•9066 


63* 


•9278 


76- 


•9511 


87^ 


•9746 


99^ 


•9966 


•2 


•8840 


•2 


•9000 


•2 


•9282 


•2 


•9516 


•2 


•9760 


•2 


•9990 


•4 


•8843 


•4 


•9064 


•4 


•9286 


•4 


•9519 


•4 


•9754 


•4 


•9998 


•6 


•8847 


•6 


•9067 


•6 


•9291 


•6 


•9622 


•6 


•9768 


•6 


•9997 


•8 


•8850 


•8 


•9071 


•8 


•9296 


•8 


•9626 


•8 


•9762 


•8 


10000 


isy 


•8854 


52- 


•9076 


64- 


•9299 


76- 


•9530 


88- 


•9766 


100- 




•2 


•8858 


•2 


•9079 


•2 


•9302 


•2 


•9634 


•2 


•9770 






•4 


•8861 


•4 


•9082 


•4 


•9306 


•4 


•9588 


•4 


•9774 






•6 


•8865 


•6 


•9086 


•6 


•9810 


•6 


•9642 


•6 


•9778 






•8 


•8869 


•8 


•9089 


•8 


•9314 


•8 


•9546 


•8 


•9782 






41- 


-8872 


53- 


•9093 


66^ 


•9318 


77- 


•9550 


89- 


•9786 






•2 


•8876 


•2 


•9097 


•2 


•9322 


•2 


•9553 


•2 


•9790 






•4 


•8879 


•4 


•9100 


•4 


•9326 


•4 


•9657 


•4 


9794 






•6 


•8883 


•6 


•9104 


•6 


•9329 


•6 


•9661 


•6 


•9798 






•8 


•8886 


.8 


•9107 


•8 


•9383 


•8 


•9666 


•8 


•9802 
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MISCBLLANBOUS TABLKS. 



[appbkdix. 



Na 



OOMMOII VmBOUMM AMB B«VIT, 




No. 



AUaVOT PABtS. 



Parte. 



or 



ff 



•5 

•26 
•76 
>136 



Of A Poond. 



OfaShiUing. 



9, 

10 
6 

16 
2 






6 



9 
3 

g 



Of 1 lb. 



8 

4 

12 

2 



Of 1 cwt. 



2 

1 
3 

0| 



U.^ij!, or -06 of £1 ; 2«.=-^ or -1 of £1 ; 3». 4d.=\, or -166 of £1 ; 
6». M. = ^, or '833 of £1 ; id. = \, or -166 of 1«. ; 4il.=^ or '333 of U. ; 
8il.s;,or'666ofl«.; lif.s,^, or -004166 of £1 ; ^.s^, or -00104 of £1. 



No. 



9WDIUA1M or £1, 


aiFUMMTUitt TIU DUTFKRBIIT BATBI OV JIUTI. 


Bate. 


Decimal. 


Fraction. 


I>uty. 


». d. 

ij 


*00625 


fl. 


1 lb. paper, bard aoap, or adleage rate. | 


1 


•004166 


y]^ 


1 lb. soft aoap. 


2 


•1 




1 bnabel bear or big malt. 


2 7 


'1202 


a 


1 boabel common malt. 


3 8U 


*186 


'nnnr 


Ditto, with 6 per cent. 


7 10 


•8916 


"no 


1 gallon apirite in England. 


8 6 


'1883 


ri^ 


1 „ „ BcoUaad. 


2 8 


'1333 


A 


1 „ „ Ireland. 



No. «•• 
jtmoatALB or m cextaoe8. 



Per 

Cent. 

i 

1 


Decimal and 
Fraction. 


Per 
Cent 

3 


Decimal and 


Per 

Cent. 

6 
6 


Decimal and 
Fraction. 


Per 
Cent. 

10 
15 
26 


FraetioA. 


•005 or ,^ 
•01 or^^,. 
•025 or ^\ 


•03 orT-Jo 
•036 or t^if 
•04 orVft 


•045 or ^^ 
•06 or^ 
•06 or^a 


•1 or^' 
•16 or X 
*26or t 



P*BT IV.] 



AND SUTlBt. 



IIBDU £100 » DU 







WbU 








1 




Elifcl 


i 


Mi. 




i 


•Ut. 


■"yw. 


»Uy. 


•^i. 












t 1. If. 


























Is 


" 


OBI 


m 


3 16 I 






lia 7 


oU 































































































































































































































































S M. II TBE £ OB I 



At a) Percent. 


A, „,.«..,. 






















Bum. 




Sum. 


Ul. 


a™. 




ut. 






som. 


ct. 




>r 


J. d. 


d 


















iil 


Vt 






8 1; 


*i 


1 8 


"4 




!' 


n 


i 


it 


1 


16 


1 


10 


!t 


IS 4 
30 


P 



TbellnlpirtDf IUh Tiible, (sSd.lo ttaeponnd), iliom thedediictlDni 
DpenuuiiutloD Allow«ncB»; snd Ibt tecoud (=1J par cant.) la tbtti 
.llowsDCU mide to FoBtmuten. 
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MISCBLLANB0U8 TABLBS. 



[appendix. 



Ko. 27. 



TABLB OF 6 PBB CBirr. 



«. d. 


». d. 


i- 


iJ#.d. 


£ 


£ «. d. 


£ 


£ «. d. 


£ 


£ «.d 


6 


Ok 


1 


1 


51 


2 11 


101 


ft 1 


155 


7 15 


10 


04 

o| 


8 


80 


58 


2 120 


102 


5 20 


160 


8 00 


1 3 


3 


30 


63 


2 13 


103 


ft 30 


165 


8 5 


1 8 


1 


4 


4 


54 


2 14 


104 


ft 4 


170 


8 10 


2 1 


U 


• 


ftO 


55 


2 IftO 


105 


ft ft 


17ft 


8 15 


8 6 


14 
11 


6 


60 


ft6 


2 16 


106 


ft 60 


180 


9 00 


8 11 


7 


070 


57 


2 17 


107 


ft 7 


185 


9 5 


3 4 


8 


8 


8 


58 


2 18 


108 


ft 80 


10 


9 10 


3 9 


2k 


9 


90 


59 


2 19 


109 


ft 90 


196 


9 15 


4 8 


84 
81 


10 


10 


60 


3 00 


110 


ft 10 


200 


10 


4 7 


11 


Oil 


61 


3 1 


111 


ft 11 


226 


11 5 


6 


3 


18 


18 


62 


3 20 


112 


ft 18 


250 


12 10 


ft ft 


H 


13 


13 


63 


3 30 


113 


ft 13 


875 


13 15 


ft 10 


sii 


14 


14 


64 


3 4 


114 


ft 14 


300 


15 

16 it 


6 3 


1ft 


1ft 


65 


3 ft 


lift 


ft 1ft 


325 


6 8 


4 


16 


16 


66 


3 6 


116 


ft 16 


360 


17 10 


7 1 


4k 


17 


0170 


67 


370 


117 


ft 17 


375 


18 15 


7 6 


44 
4} 


18 


18 


68 


3 8 


118 


ft 18 


400 


20 00 


7 11 


19 


19 


69 


3 90 


119 


ft 19 


425 


21 5 


8 4 


ft 


80 


10 


70 


3 10 


180 


6 00 


450 


22 10 


8 9 


ft* 


81 


1 1 


71 


3 11 


121 


6 10 


476 


23 15 


9 8 


ft4 
ft| 


88 


1 80 


72 


3 12 


122 


6 80 


600 


25 00 


9 7 


83 


1 30 


73 


3 13 


123 


6 30 


626 


26 50 


10 


6 


84 


1 40 


74 


3 14 


124 


640 


550 


27 10 


10 ft 


6| 


8ft 


1 ft 


75 


3 1ft 


12ft 


6 ft 


576 


28 16 


10 10 


i 


86 


1 60 


76 


3 16 


196 


6 60 


600 


30 00 


11 3 


87 


1 70 


77 


3 170 


187 


670 


625 


31 5 


11 8 


7 


88 


1 80 


78 


3 18 


188 


6 8 


650 


32 10 


18 1 


7k 


89 


190 


79 


3 19 


189 


690 


675 


33 16 


18 6 


7* 
71 


30 


1 10 


80 


4 


130 


6 10 


700 


35 00 


18 11 


31 


1 11 


81 


4 1 


131 


611 


725 


36 5 


13 4 


8 


38 


1 18 


88 


4 20 


132 


6 18 


750 


37 10 


13 9 


H 


33 


1 13 


83 


4 30 


133 


6 13 


775 


38 15 


14 8 


84 
81 


34 


1 14 


84 


4 40 


134 


6 14 


800 


40 00 


14 7 


35 


1 1ft 


85 


4 ft 


135 


6 15 


826 


41 5 


1ft 


9 


36 


1 16 


86 


4 6 


136 


6 16 


850 


42 10 


1ft ft 


H 


37 


1 170 


87 


470 


137 


6170 


875 


43 15 


1ft 10 


94 
91 


38 


1 18 


88 


4 8 


138 


6 18 


900 


46 


16 3 


39 


1 19 


89 


4 9 


139 


6 19 


925 


46 50 


16 8 


10 


40 


8 00 


90 


4 10 


140 


7 00 


950 


47 10 


17 1 


lOi 


41 


8 1 


91 


4 11 


141 


7 1 


976 


48 15 


17 6 


104 
Ifli 


48 


8 2 


92 


4 12 


148 


7 20 


1000 


50 00 


17 11 


43 


8 30 


93 


4 13 


143 


7 30 






18 4 


Oil 


44 


8 40 


94 


4 14 


144 


7 *s 






18 9 


lU 


4ft 


8 ft 


95 


4 1ft 


145 


7 ft 






19 8 


114 
111 


46 


8 6 


96 


4 16 


146 


7 60 






19 7 


47 


8 70 


97 


4 170 


147 


I 70 










48 


8 8 


96 


4 18 


148 


7 80 










49 


8 90 


99 


4 19 


149 


7 90 










50 


2 10 C 


100 


6 00 


150 


7 10 







This Table shows the amount of additional Dnty imiwsed upon various com- 
modities at £6 per cent^ or Is. in the pound ; also, Interest at the rate of £6 per 
cent, per annum, &c.— {See p. S7.) 



PABT IV.] COMMISSION i 



J~>. 


^JfwOM. 


Atir^c«-. 


AliT^Cmt 


A.iv^,>«. 


—■ 


1 
i 
s 

4 

6 

6 

7 

8 

» 

10 

SO 

30 

40 

SO 

60 

70 

80 

90 

100 

200 

300 

400 

500 

600 

700 

800 

900 

1000 

sooo 

3000 
4000 
SOOO 

lonoo 


£ $. d. 

01 
0} 
01 
1 
1} 
11 
2 
2) 
2) 
3 
6 
9 
I 
1 3 
t 6 
I 9 
2 
2 3 
2 
5 
7 6 
10 
11 6 
15 

17 6 

1 

1 2 a 

I 5 

a 10 

3 15 
S 
8 6 
12 10 


£ .. d 

0} 
1 
1} 
21 
3 
3) 
4 
4| 
51 
8 
1 
1 8 
2 
2 6 
3 
3 6 
4 
4 8 
5 
10 

15 

1 5 
1 10 

1 15 

2 
2 5 
2 10 
5 
T 10 

10 
12 10 
26 


£ .. i. 

SI 

3) 

s s ;■ 

T 
8} 
9) 
10) 
1 
2 
3 
4 
5 
fl 
7 
8 

10 

1 

1 10 

2 10 

3 

3 10 

4 

4 10 

5 
10 
15 
20 
35 
50 


12 

3 

3 15 

4 10 
6 5 
6 


£ .. d. 
7 

: !S' 

1 2 

; 1!' 

4 
8 
8 
10 
12 
14 
16 

18 

1 

a 

3 

4 

5 

e 

7 
S Q 
9 
10 
20 
30 
40 
50 
100 
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No. SO. 



DinsoBS, rACTOBS, AHD OAnos ponm. 



• 

e 

1 

II 




S«VA&s BoLua. 




BovBB Souna. 


Square 

or 
Prism. 


Pyrm- 
mid. 


Kiwtaa 
PriMMd. 


Circle 
orCy- 
Under. 


^nobe 

or 
Sphere. 


Cone. 


Fma- 
tnm. 


Cubic Inches .... 

Gallons 

Bushels 

Soap, com., hard hot . 
Ditto cold . 


1- 
277-874 

2218-192 
28- 
27-14 


5- 

831-88 
6664*67 

84* 
81-42 


6- 
1663*64 
13309-16 
16S- 
168-84 


1*3732 
353-036 
-JM24-S9 

86-66 

34*66 


1-90985 
629-554 
4236-435 

63*476 

61-832 


8-8197 
1(69-1(18 
8473*87 
106-95 
103-664 


7-6394 
8118^16 
1694674 

813-9 

807*327 


Cubic Inches .... 

Gallons 

Bushels 

Soap, com., hard hot . 
Ditto cold . 


l- 

-003606 
-000461 

-0857 
-0368 


'333333 

-0013113 
■00016 
•0119 
-0123 


-inMs 

•OOOHOl 
-000076 

-00596 
•00613 


•78SS98 

-002832 

*0003&4 

*Q2805 

*028»4 


•52:i6 

•00i8W4 

-0UO236 

•0187 
-01929 


-3618 

-oon»44 

-000118 

■0U936 

-00964 


-1309 

-0004/81 

-000069 

-004676 

-004883 


Cubic Inches .... 

Gallons 

Bushels 

Soap, com., hard hot . 
Ditto cold . 


1- 
16-66 
4710 

6-3 

6-21 


173 

38-84 

81-67 

9-16 

9-08 


8-46 

4079 

116-36 

181W 

1278 


1-128 

I8-79 

6314 

6-97 

6^87 


1-382 
23* 

66-08 

?4' 


1-96441 
33-6441 
93tH9 
10-34 
10-18 


8764 

46-03 

130-17 

14-68 

14-4 



The Square Divisor for Soap, high pressnre hot, is 26*76; cold, 25*91 ; SUietUed 
hot, 24-04; cold, 23*30. The Factor for Soap, high pressure hot is, *0373; cold, 
■0886 ; Silicated hot, *0416 ; cold, *04292. The Areas of Soap Frames are — oommon 
hard, hot, 24-107 ; cold, 24*87 ; high pressure, hot, 26*224 ; cold, 26*061 ; Silicated 
hot, 28-078 : cold, 28-97. 

For finding the Areas of Circles from Circumferences, the Divisor for gallons is 
3484*22 ; for hushels, 27873*72. The Factor for gallons is '000287 ; for bushels, 
'0000368. The (?att^<!-pomt for gallons is 59; for bushels, 167. For finding the 
AreB. of Spheres from Circumferences the Divisor for gallons is 1663*6468; the 
Factor, '0006011 ; and the Gauge-point, 40*a 

The Constant Gauge-points for finding areas on the line M D (being the pro- 
portions of different measures to a bushel) are, for bushels, 1; for gallons»8; 
common hard soap, hot, 79*2 : cold, 81*7 ; high pressure, hot, 82*9 ; cold, 85*6 ; 
silicated, hot, 92-3 ; cold, 95-2. And for finding the areas 01 circles from diasHeters, 
for gaUons, 6*283 ; and for bushels, -7864. 



No. 31. 



TABLE FOB FINDIXO THB ABBAS OF BBOULAB POLYOOK8. 



Trigon 


Sides. 


Degrees. 


Inches. 


Gallons. 


Bushels. 


8 


120 


'4830127 


•0016616 


•0001952 


Tetragon 


4 


90 


I'OOOOOOO 


•0086066 


•00045O6 


Pentagon 


5 


72 


1*7204774 


•0062049 


•0007766 


Hexagon 


6 


60 


2*5980762 


•0093701 


•0011713 


Heptagon 


7 


41f 


3-6339124 


•0131058 


•0016S8S 


Octagon 


8 


46 


4-8284271 


•0174139 


•0021767 


Nonagon 


9 


30 


61818242 


•0222950 


•00278G9 


Decagon 


10 


36 


7-6942088 


•0277495 


•0034687 


Undecagon ... 


11 


32A 


9-3656411 


•0887775 


•0042222 


Bodecadon ... 


12 


80 


11-1961624 


•0403794 


•0050474 



PABT IT.] 



LOGARITHMS. 



303 



Na 32. 



TABLB or LOOABITHiai. 



No. 



1 

2 
8 
4 
6 
6 
7 
8 
9 
10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
26 
26 
27 
28 
29 
30 
81 
32 
83 
34 
86 
86 
37 
38 
39 
40 
41 
42 
43 
44 
46 
46 
47 
48 
49 
60 

No. 



000000 
301030 
477121 
602060 
698970 
778151 
845098 
903090 
954243 
000000 
041393 
079181 
113943 
146128 
176091 
204120 
230449 
255273 
278754 
301030 
322219 
342423 
361728 
380211 
397940 
414973 
431364 
447158 
462398 
477121 
491362 
505150 
518514 
531479 
544068 
566303 
568202 
579784 
591065 
602060 
612784 
623249 
633468 
643453 
653213 
662758 
672098 
681241 
690196 
698970 



2 



041393 079181 
322219.342423 
491362 605150 
612784 623249 
707570 716003 



785330 
851258 



792392 
857332 



3 



906485 913814 



959041 
004321 
045323 
082785 
117271 
149219 
178977 
206826 
232996 
257679 
281033 
303196 
324282 
344392 
363612 
3-*2017 
399674 
416641 
432969 
448706 
463893 
478566 
492760 
506505 
519828 
532754 
545307 
557507 
569374 
580925 
592177 
603144 
613842 
624282 



963788 
008600 
049218 
066360 
120574 
152288 
181844 
209515 
235528 
260071 
283301 
305351 
326336 
346353 
365488 
383815 
401401 
418301 
434569 
450249 
465383 
480007 
494155 
507856 
521138 
534026 
546543 
558709 
570543 
582063 
593286 
604226 
614897 
625312 



634477 635484 
644439 645422 



664177 
663701 
673021 
682145 
691081 
699838 



6551S8 
664642 
673942 
683047 
691965 
700704 

2 



113943 
361728 
518614 
633468 
724276 
799341 
863323 
919078 
968483 
012837 
053078 
089905 
123852 
155336 
184691 
212188 
238046 
262451 
-285557 
307496 
328380 
348305 
367356 
386606 
403121 
419966 
436163 
451786 
466868 
481443 
496544 
509203 
522444 
535294 
547775 
559907 
571709 
583199 
594393 
605305 
615950 
626340 
636488 
646404 
656098 
666681 
674861 
683947 
692847 

701668 

I 

8 



146128 
380211 
531479 
643463 
732394 
806180 
869232 
924279 
973128 
017033 
056905 
093422 
127105 
158362 
187521 
214844 
240649 
264818 
287802 
309630 
330414 
350248 
369216 
387390 
404834 
421604 
437751 
453318 
468347 
482874 
496930 
610545 
623746 
536668 
649003 
561101 
572872 
584331 
605496 
606381 
617000 
627366 
637490 
647383 
667066 
666518 
675778 
684845 
693727 
702431 



6 



8 



176091:204120 
397940,414973 
644068 566303 
663213 662768 
740363 748188 
812913 819644 
875061 880814 
929419 934498 
977724 982271 
021189 025306, 
060698 064458, 
096910100371 
130334 133539 
161368164353 
190332 193125 
217484 220106, 
243038 245513 
267172 269613, 
290085 292256 
311754 313867 
332438 334454 
352183 354108 
371068 372912 
389166 390936 
406640 406240 
423246 424882 
439333 440909 
454845 466366 
469822 471292 
484300 485721 
498311499687 
511883 513218 
525045 526339 
537819 639076 
550228 661450 
662293 563481 
574031575188 
586461586587 
696597 597695 
607455 608526 
618048 619093 
628S89;629410 
638489,639486 
648360 649335 
658011,658965 
667453 668386 
676694 677607 
685742,686636 
694605 695482 
703291 704151 

6 



230449,256273 
431364 447158 
568202 579784 
672096 681241 
756875 763428 
826075 832509 
886491892095 
939519 944483 
986772 991226 
029384 033424 
068186 071882 
103804 107210 
136721 139879 
167317 170262 
195900 198657 
222716 225309 
247973 250420 
271842 274158 
294466 296665 
315970 318063 
:t36460 338456 
356026'357935 
374748 376677 
392697 1394452 
409933 411620 



9 No. 



426511 
442480 
457882 
472756 
487138 
501059 
514548 
527630 



428135 
444045 
459392 
474216 
488551 
502427 
515874 
528917 



540329 541579 
552668 553883 
564666 565848 



576341 
587711 
598791 
609594 
620136 
630428 
640481 
660308 
650916 
669317 
678518 
687529 
696366 
706006 



577492 
588832 
599883 
610660 
621176 
631444 
641474 
651278 
660865 
670246 
679428 
688420 
697229 
706864 

8 



278764 

462398 

591066 

690196 

770662 

'838849 

1897627 

1949390 

996636 

037426 

076547 

110590 

143016 

173186 

201397 

227887 

252863 

276462 

298853 

320146 

340444 

350835 

378398 

396199 

413300 

429752 

445604 

460898 

475671 

489958 

503791 

517196 

630200 

542826 

565094 

567026 

578639 

589960 

600973 

611723 

622214 

632467 

642466 

662246 

661813 

671173 

680336 

689309 

698101 

706718 

9 



1 
2 
8 
4 
6 
6 
7 
8 
9 

10 

11 

12 

18 

14 

16 

16 

17 

18 

19 

20 

21 

22 

28 

24 

25 

26 

27 

28 

29 

80 

31 

32 

88 

84 

36 

86 

37 

88 

89 

40 

41 

42 

48 

44 

46 

46 

47 

48 

49 

60 

No. 



304 
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TABLS OV LOOABTTHMS.— CORttlMMd. 



No. 

61 

62 
63 
64 

65 

66 
67 
68 
69 
60 
61 
62 
63 
64 
66 
66 
67 
68 
69 
70 
71 
72 
73 
74 
76 
76 
77 
78 
79 
80 
81 
82 
83 
84 
85 
86 
87 
88 
89 
90 
91 
92 
93 
94 
95 
96 
97 
98 
99 
100 

No. 



707670 
716003 
724276 
732394 
740863 
748188 
765876 
763428 
770852 
778151 
786330 
792392 
799341 
806180 
812913 
819644 
826075 
832509 
838849 
845098 
851258 
857332 
863323 
869232 
876061 
880814 
886491 
892095 
897627 
903090 
908485 
913814 
919078 
924279 
929419 



706421 
716838 
726095 
733197 
741152 
748963 
756636 
764176 
771587 
778874 
786041 
793092 
800029 
806858 
813581 
820201 
826723 
833147 
839478 
846718 
851870 
857935 
863917 
869818 
875640 
881385 
887054 
892651 
898176 
903633 
909021 
914343 
919601 
924796 
929930 



9344981935003 



939519 
944483 
949390 
954243 
959041 
963788 
968483 
973128 
977724 
982271 
986772 
991226 
995&35 
000000 



8 



940018 
944976 
949878 
954725 
959518 
964260 
968950 
973590 
978181 
982723 
987219 
991669 
996074 
000434 



709270 710117 
7176711718602 
728912 726727 
738999 734800 
741939 742725 
749736 750606 
757396 758155 
764923 766669 
772322 778066 
779896 780817 
786751 787460 
793790 794488 
800717 801404 
807535 806211 
814248 814913 
820658 821514 
827369 828016 
833784 834421 
840106 840733 
846337 846955 
852480 853090 
858537 869138! 
864611 865104 
870404 8709891 
876218 876795 
881955 882526 
887617 ;888179 
883207,893762 
898725 899273 
904174,904716 
909556 910091 
914872 915400 
920123 ^920645 
925312,925828 
990440,930949 
9355071936011 
940516,941014 
945469,946961 
950865,950651 
955207 '955688 
959995 960471 
964731,965202 
969416 969682 
974051 974512 
978637 979093 
983175 963626 
987666 968113 
992111992554 
996512 996949 
000668 001301 

2 I 3 



710963 
719331 
727641 
736699 
743610 
761279 
768912 
766413 
773786 
781087 
788168 
796185 
802089 

CKXXxXj 

815678 

822168 

828660 

836066 

841369 

847573 

853698 

859739 

865696 

871573 

877871 

883093 

888741, 

894316 

899821 

905256 

910624 

915927 

921166 

926342 

931456 

936514 

941511 

946462 

951338 

956168 

960946 

965672 

970347 

974972 

979648 

984077 

988669 

992995 

997386 

001734 



711807 
720169 
728864 
736397 
744298 
762048 
789668 
767166 
774617 
781765 
788875 
796880 
802774 
809660 
816241 
822822 
829304 
836691 
841986 
848189 
854306 
860338 
866287 
872156 
877947 
883661 
889302 
894870 
900867 
906796 
911168 
916464 
921686 
926857 
931966 
987016 
942008 
946943 
951823 
956649 
961421 
966142 



976432 

980003 
984627 
989005 
993436 
997823 
002166 



6 



712660 
720986 
729165 
737193 
746075 
762816 
760422 
767898 
776246 
782473 
789681 
796674 
808457 
810233 
816904 
823474 
629947 
836324 
842609 
848805 
864913 
860937 
866878 
872739 
878622 
864229 
689862 
896423 
900913 
906386 
911690 
916980 
922206 
927370 
932474 
937618 
942804 
947434 
962306 
967128 
961896 
966611 



8 



970612 971276 



976691 
980468 
984977 
969450 
993877 
998259 
002698 

6 



718491 
721811 
729974 
787987 
746666 
763683 
761176 
766638 
776974 
783189 
790286 
797268 
604139 
810904 
817565 
824126 
830669 
836957 
843233 
849419 
866619 
861534 
867467 
873321 
879096 
884795 
890421 
895975 
901456 
906874 
912222 
917606 
922725 
927883 
932981 
938019 
943000 
947924 
952792 
957607 
962369 
967060 
971740 
976360 
960912 
986426 
989695 
994317 
998695 
003029 



714330 
722634 
730782 
738781 
746684 
754848 
761926 
769877 
776701 
783904 
790988 
797960 
804821 
811675 
818226 
824776 
831230 
837688 
843865 
860033 
856124 
862131 
868066 
873902 
879669 
885361 
890980 
896626 
902003 
907411 
912763 
918080 
923244 
926396 
933487 
938520 
943495 
948413 
963276 
968066 
962843 
967648 
972203 
976806 
961366 
986875 
990839 
994757 
999131 
003461 

8 



9. 



716167 
723456 
781688 
789572 
747412 
766112 
762679 
770115 
777427 
784617 
791691 
796651 
806601 
812245 
818886 
826426 
831870 
838219 
844477 
860646 
850729 
862728 
868844 
874482 
880242 

891687 
897077 
902647 
907949 
918284 
918566 
92S762 
928906 
938998 
989020 
943969 
948902 
963760 

968816 
968016 
972086 
977266 
981619 
966824 
990768 
995196 
999666 



008891 
9 



No. 



51 
52 
63 
54 
66 
66 
67 
66 
69 
60 
61 
62 
63 
64 
65 
66 
67 
68 
69 
70 
71 
72 
78 
74 
75 
76 
77 
78 
79 
80 
81 
82 
88 
84 
86 
86 
87 
88 
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PART IV.] CIRCUMFBBBNCBS AND DIAMfiTERS. 



307 



No. 



TABLS BHOWinO THB CIBCtTimEBSirCBS OV CIBCLXS WITH THBIB 
COBBB8PONDIKO DIAMBTBBB. 



I 



1 

2 
S 

4 
6 
6 
7 
8 
9 
10 
11 
12 
18 
14 
16 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
80 
81 
82 
83 
i84 
86 
86 
87 
88 
89 
10 
41 
12 
13 
14 
15 
16 
17 
18 
19 
50 



•81881 

•68662 

•95488 

1-27824 

l-6ei65 

2-22817 

2-54618 

2*86179 

6-18810 

8-60141 

&81972 

4-18808 

4-46634 

4-77465 

6-09296 

6-41127 

6-72958 

6-04789 

6-36620 

668451 

700282 

7-32113 

7-63944 

7-95776 

8-27606 

8-58437 

8-91268 

9*23099 

9-54830 

9-86761 

10*18592 

10*50123 

10*82254 

1114085 

11-46916 

11-77747 

12-09578 

12-41409 

12-78240 

13-05071 

18-36902 

13-68733 

14-00564 

14-32395 

14-64226 

14*96057 

16-27888 

15-59719 

15-91650 



§ 

s 



61 
52 
58 
64 
55 
56 
67 
58 
69 
60 
61 
62 
63 
64 
65 
66| 
67! 
68 
69 
70 
71 
72 
73 
74 
75 
76 
77 
78 
79 
80 
81 
82 
83 
84 
85 
86 
87 
88 
89 
90 
91 
92 
93 
94 
95 
96 
97 
98 
99 
100 



16-28881 

16-56212 

16*87048 

17-18874 

17-60705 

17-82686 

18-14867 

18-46198 

18-78029 

19*09860 

19-41691 

19-78522 

20-06853 

20-87181 

20-69015 

21-00646 

21-82677 

21-64506 

21-96889 

22-28170 

22-60001 

22-91832 

23-23663 

23-65494 

23-87326 

24-19156 

24*50967 

24-82818 

25*14649 

25-46180 

25*78311 

26-10142 

26-41973 

26-78804 

27-06685 

27-37466 

27-69297 

28-01128 

28-32959 

28-64790 

28-96621 

29-28162 

29-60283 

29-92111 

30'2d845 

30*56776 

30-87607 

31-19488 

31^1269 

31-83100 



101 

102 

108 

101 

106 

106 

107 

106 

109 

llflf 

111 

112 

118 

111 

116 

116 

117 

118 

119 

120 

121 

122 

123 

124 

125 

126 

127 

128 

129 

130 

131 

182 

133 

134 

185 

136 

187 

138 

139 

140 

141 

142 

143 

144 

146 

146 

147 

148 

149 

160 



82-1488 

32-4676 

32-7868 

88*1012 

88-4226 

88-7406 

34.0681 

84-8774 

34-6967 

36-0141 

85-8324 

85-6507 

36-9690 

86-2873 

86-6066 

36*8238 

87-2422 

87-6605 

87*8788 

881872 

88-5156 

88-8338 

38*1621 

88-4704 

88-7887 

40-1070 

40-4253 

40-7436 

41-0618 

41-8803 

41-6886 

42*0168 

42-8362 

42*6636 

42-8718 

43-2801 

ld-6064 

48-8267 

44-2460 

44-6684 

44*8817 

46*2000 

45-5188 

45*8366 

461548 

46*4732 

46*7818 

47-1088 

47-4281 

47-7465 



151 

152 

168 

164 

166 

156 

167 

168 

158 

160 

161 

162 

163 

164 

166 

166 

167 

168 

168 

170 

171 

172 

173 

174 

175 

176 

177 

178 

178 

180 

181 

182 

188 

184 

185 

186 

187 

188 

188 

180 

181 

182 

183 

184 

185 

186 

187 

188 

188 

200 



48-0618 

48-8681 

48-7014 

49-0187 

49-8880 

49-6668 

49-9746 

50-2929 

60-6112 

60-9296 

61-2479 

61-6662 

61*8816 

52-2028 

62-5211 

52*8391 

63-1577 

63-4760 

53-7943 

64-1127 

64-4310 

64-7493 

66-0676 

55-3869 

56-7042 

66-0225 

66-8406 

56-6581 

56-9774 

67-2968 

57-6141 

67-9824 

68-2607 

68-5690 

68-8878 

69-2066 

69*5289 

69-8422 

60-1606 

60*4789 

60-7972 

61*1156 

61-4388 

61-7621 

62-0704 

62*8887 

62*7070 

68-0268 

63'8436 

63*6620 



201 

202 

203 

204 

205 

206 

207 

208 

209 

210 

211 

212 

218 

214 

215 

216 

217 

218 

219 

220 

221 



223 
224 
226 
226 
227 
228 
229 
280 
231 
232 
288 



284 
285 
286 
287 
288 
289 
240 
241 
242 
243 
244 
245 
246 
247 
248 
249 
250 



63*9803 

64-2986 

64-6169 

649352 

65.2535 

65-6718 

65*8901 

66-2084 

66-5267 

66-8451 

67-1634 

67-4817 

67*8000 

68-1183 

68-4366 

68-7549 

69-0732 

69-3915 

69-7098 

70*0282 

70-3465 

706648 

70*9831 

71*3014 

71-6197 

71*9380 

72-2663 

72-5746 

72-8929 

73-2113 

73-5296 

73*8479 

74-1662 

74-4845 

748028 

76*1211 

76*4394 

76-7577 

76-0760 

768944 

76*7127 

77*0810 

77*8493 

77-6676 

77-9859 

78*3042 

78 6225 

78*9406 

79-2591 

79-5776 



261 

262 

253 

254 

256 

266 

257 

258 

259 

260 

261 

262 

263 

264 

265 

266 

267 

268 

269 

270 

271 

272 

273 

274 

276 

276 

277 

278 

278 

280 

281 

282 

283 

284 

286 

286 

287 

288 

289 

290 

291 

292 

298 

294 

295 

296 

297 

298 

299 

300 



79-8956 
80-2141 
80-5324 
80-8607 
81-1690 
81-4873 
81-8066 
82-1239 
82-4422 
82-7606 
83-0789 
83*8972 
83*7155 
84-0838 
84*8521 
84*6704 
84*9887 
85*8070 
85*6263 
85*9137 
86*2620 
86*6803 

87*2169 
87*5352 
87*8535 
88-1718 
88-1901 
88*8081 
89-1268 
89-4451 
89-7634 
90-0817 
90*4000 
90-7183 
91*0366 
91*3549 
91*6732 
91*9915 
92*3099 
92*6282 
92 9466 
93*2618 
93*5831 
93*9014 
94*2197 
94*5380 
94-8663 
951746 
95-4930 
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TABLE OF THE AREAS OF 8EHI-8QUABBB IN IMPEB1AL GALLONS.— C071<inu«<f. 



■9 

»«: 

r'5 
»•- 

a 

701 
702 
703 
704 
705 
706 
707 
708 
709 
710 
711 
712 
713 
714 
715 
716 
717 
718 
719 
7-iO 


Area. 


IS 

CO"* 

fl 

721 
722 
723 
724 
725 
726 
727 
7-28 
729 
730 
731 
732 
733 
734 

7a5 

736 
737 
738 
739 
710 


1 
Area. 


^t 

c 

741 
742 
743 
744 
745 
746 
747 
748 
749 
750 
751 
752 
753 
754 
755 
756 
757 
758 
759 
700 


Area. 


.s s 
cc — 

e 

761 
762 
763 
764 
765 
766 
767 
768 
769 
770 
771 
772 
773 
774 
775 
776 
777 
778 
779 
780 


Area. 

1 


si 

p 

781 

782 

783 

784 

785 

1 786 

1 787 

j 788 

789 

! 790 

791 

792 

793 

794 

795 

796 

797 

798 

799 

KOO 


Area. 


886-1289 
888-6589 
891-19-25 
893-7297 
896-2705 
898-8149 
901-3629 
903-9145 
906-4698 
909-0286 
911-5911 
914-1571 
9167268 
919-3000 
921-8769 
924-4574 
927-0415 
929*6292 
932-2-205 
934-8154 


937-4139 
940-0160 
942-6217 
945-2311 
947 8440 
950-4606 
953-0807 
955-7045 
958-3318 
960-9628 
963-5974 
966-2356 
968*8774 
971-.5228 
974-1718 
976-8244 
979-4806 
9821404 
984-8038 
987-4709 


990-1415 
992 8158 
995-4930 
998-1751 
1000-8602 
1003-5488 
1006-2411 
1008-9370 
1011-6365 
1014-3396 
1017-0463 
1019-7566 
10-22-4706 
10-25-1881 
1027-9092 
1030-6340 
1033-3623 
1036-0943 
1038-8*298 
1041-5690' 


1044-3118 
1047-0581 
1049-8081 
1052'5617 
1055-3189 
1058-0797 
1060-8441 
1063 6122 
1066-38.58 
1069- 1590 
1071-9379 
1074-7203 
1077-50G4 
1080-2960 
1083-0893 
1085-8862 
1088-6866 
1091-4907 
1094-2984 
1007-1097 


1099-9246 
1102-7431 
1105-5653 
1108-3910 
1111-2203 
1114-0532 
1116-8898 
1119 7299 
1122-5737 
1125-4211 
1128-2720 
11311266 
1133-9848 
1136-8466 
1139-7120 
1142-5810 
114')-4536 
1148-3298 
1151-2096 
11.54-0931 



No. 39. 

TABLE OF THE AREAS OF REGTAXOrT.AR FIGURES IN BUSHELS. 



100 


150. 


151. 


162. 


153. 


1 

154. 


165. 


166. 


167. 


158. 


159. 


67622 


6-8073 


I'll 
6-8524, 6-8976 69426 69877 7 0327 


7-0778 7-1229 


7-1680 


101 ; 


68299 


6-8764 


6-9209 6-9666' 7-0120 7-0575 7-1031 


71486' 7-1941 


7-2397 


102! 


6-8975 


6-9434 


6-9695 7-0354 7-06141 7-1274' 7*1734 


7-21941 7 2663 


7-3114 


103, 


6-9651 


7-0116 


70580 7-1044 71609' 7-1973 7-2437 1 72902 7-3366 


7-8830 


104 


7-0328 


7-0796 


7-1266,7-1734 7-2203' 72672 7-3141 [ 73609 7-4078 


7-4647 


105 


7-1004 


7-1477 


7-1960 


7-2424 7-2897. 7-3371, 7-3844 


7-4317' 7 4790 


7-5264 


106 


7-1680 


7-2158 


7-2636 


7-3113 7-3591 7 4069, 7-45-17 


7-5025, 7-6502 


7-6981 


107 


7-2356 


7-2830 


7-3321 


7-3803, 7-4286 7-4768 7-6250 


7-573;^ 7-6214 


7-6697 


108 


7-3032 


73519 


7-4006 


7-4493, 7-4980i 75467 7-6954 7-6440! 7-6927 


7-7414 


109 


7-3708 


7-4200 


7-4691 


7-5183 7-5674; 76166 7-6667 


7-7148, 7-7639 


78131 


110 


7-4385 


7-4881 


7-6377 


7-56731 7-6868 7-6864 


7 7360 


7-78561 7-8351 


7-8846 


111 


7-5061 


7-5561 


7-6062 


70562. 7-7062 7-7563 


78063 


7-85G4 7-9063 


7-9565 


112 


7-6737 


7-6242 


7-6747 


7 7252 


7-7767 


7-8262 


7-6767 


7-9272 7-9776 


8-0282 


113 


7-6413 


7-6923 


7-7432 


7-7942 


7-8451 


7-8961 


7-9470 


7-9979 8-0488 


8-0996 


114 


7-7090 


7-7604 


7 8118 


7-8632 


7-9145 


7-9660 


8-0173, 80687 8-1200 


8-1716 


115 


7-7766 


7-8285 


7-8803 


7-9321 


7-9839 80358; 8-0876 


8-1395 8-1913 


8-2482 


116 


7-8442 


7-8965 


7-9488 


8-0011 


8-05331 8-1057 8-1580 


8-2103 6-2626 


8-3149 


117 


7-9118 


7-9646 


8-0173 


8-0701 8-1228 


8-1756 8-2283 


8-2810 8-3837 


8-3866 


118 


7-9794 


80327 


8-0869 


8-1391 8-19-22 


8-2465 8-2986, 8-3518, 8-4050 


8-4582 


119 


8.0471 


8-1008 


8-1644 


8-2080 8-2616 


8-3153 8-3689' 84226 8-4762 


8-6299 


120 


8-1147 


8-1688 


8-2-229, 8-2770 8-3810 


8-3862' 8-4393 8-4934 


8-6474 


8-6016 


121, 


81823 


8-2369 


8-2914 


8-3460 8-4005 


8-4551 8-5096 8-5641 


8 6187 


8-6733 


122 1 


8-2499 


8-3049 


83600 


8-414918-4699 8-5250 8-5799 86349 


8-6899 


8-7460 


123. 


8-3176 


8-3730 


8-4285 


8-4839 8-5393 85949 8-6502 87057 


8-7611 


8-8166 


124 


8-3852 


8-4411 


8-4970 


8-5629 8-6088 


8-6648 8-7206, 8-7766 


8-8324 8-8883 


126 


8-4628 85092 


8-6665 


8-6219 8-6782 8-7346 8-7909 8-&473 

1 

i 


8-9036 8-9600 
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TABLE OF THB ABKAB 07 CIBCI.E8 IV IKPERIAL OAIXONS. — Continued. 



5^ 



I 



901 
902 
903 
904 
205 



114-438 
115-580 
116-727 
117-880 
119-038 
906' 120 202 
207; 121-372 
208| 122-548 

209 123-729 

210 124-916 

211 126-108 

212 127-307 

213 128-510 

214 129-720 

215 130 935 

216 132156 

217 133-382 

218 134-615 
919135-852 
920 137-096 
221 138-345 
922 139-600 
2*23 140-860 

224 142-127 

225 143-398 

226 144-676 

927 145-959 

928 147-248 

229 148-542 

230 149-842 
151-148 
152-460 
153 777 
155-100 
156*428 
157-762 
159*102 
160-448 
161-799 
163-156 
164-518 
165-886 
167-260 
168-639 
170025 
171-415 
172-812 
174-214 
175-622 
177035 



231 
232 
933 
934 
935 
936 
937 
938 
939 
940 
941 
942 
943 
944 
945 
946 
947 
948 
949 
950 



114-559 
115-694 
116-842 
117-995 
119-154 
120*319 
191*490 
122-666 
123-847 
125-035 
126-228 
127-427 
128-631 
129-841 
131057 
132-278 
133^-505 
134-738 
135-977 
137-221 
138-470 
139-726 
140-987 
142-253 
143 526 
144-804 
146-088 
147-377 
148-672 
149*973 
151*279 
152-591 
153-909 
155-232 
156-561 
157-896 
159-236 
160-582 
161-934 
163-292 
164-655 
166023 
167-398 
168-778 
170-163 
171-555 
172-952 
174-354 
175-763 
177-177 



9 



114-066 
115-809 
116 957 
118*111 
119-271 
120-436 
121-607 
199-784 
193*966 
195154 
126-348 

127 647 

128 752 
129*9o2 
131179 
132-401 
133*628 
134*862 
136101 
137-345 
138*596 
139-852 
141*113 
142*380 
143-653 
144-932 
146*216 
147-506 
148-802 
150103 
151*410 
152*723 
154041 
155*365 
156*695 
158 030 
159-371 
160-717 
162-070 
163-428 
164-791 
166-160 
167-535 
168-916 
170-302 
171*694 
173-092 
174-495 
175*904 
177-319 



114*780 
115-923 
117*072 
118*227 
119*387 
120*553 
121*724 
122-902 
124*084 
125*273 
126-467 
127-667 
128 873 
130-084 
131-301 
132-523 
133-751 
134-985 
136-225 
137-470 
138-721 
139 977 
141-240 
142-508 
143*781 
145*060 
146 345 
147-636 
148-932 
150*234 
151*541 
152*854 
154*173 
155-498 
156-828 
158164 
159-505 
160-852 
162*205 
163-564 
164-928 
166-298 
167-673 
169*054 
170 441 
171-834 
173-232 
174-636 
176-045 
177-460 



114-894 
116-038 
117*187 
118*342 
119-503 
120-670 
121-842 
123 020 
124*203 
125-392 
126-587 
127-787 
128 994 
130-205 
131-423 
132-646 
133-875 
135-109 
136 349 
137-595 
138-846 
140-103 
141-366 
142-635 
143-909 
145-188 
146-474 
147-765 
149-062 
150-364 
151-672 
152-986 
154-305 
155-630 
156-961 
158-298 
159-640 
160-987 
162-341 
103-700 
165-065 
166-435 
167-811 
169-193 
170-580 
171-973 
173-372 
174*776 
176*186 
177*602 



115*008 

116*153 

117-303 

118-458 

119 

120-787 

121-959 

123-138 

124-322 

125-511 

126-707 

127-908 

129-114 

130-327 

131-545 

132-768 

133-998 

135-233 

136-473 

137-720 

138-972 

140-229 

141.493 

142*762 

144-036 

145-317 

146-603 

147-894 

149*192 

150-495 

151-803 

153-118 

154-438 

155-763 

157095 

158-432 

159-774 

161*122 

162*476 

163-836 

165-201 

166-572 

167-949 

169-331 

170-719 

172-113 

173-512 

174-917 

176-328 

177-744 



6201119 



115-122 
116-967 
117-418 
118-574 
736 
120-904 
122077 
123-256 
124-440 
125-631 
126-827 
128-028 
129-235 
130-448 
131-667 
132-891 
134-121 
135-357 
136-598 
137-845 
139-097 
140-356 
141-619 
142-889 
144-164 
145-445 
146-732 
148024 
149-322 
150-625 
151*935 
153-249 
154*570 
155-896 
157-228 
158-566 
159-909 
161-258 
162-612 
163-972 
165-3:)8 
166-710 
168-087 
169-470 
170-858 
172-253 
173-652 
175*058 
176*469 
177-886 



6 



I 



115*937 

116-389 

117-533 

118-690 

119*853 

191*021 

199*195 

193 374 

124 559 

195*750 

126-947 

128*149 

129*356 

130-570 

131-789 

133014 

134*244 

135-480 

136-722 

137-970 

139-223 

140-482 

141-746 

143 016 

144-292 

145-573 

146-861 

148153 

149-452 

150-756 

152-066 

153-381 

154 702 

156-029 

157-362 

158-700 

160-043 

161-393 

162-748 

164-109 

165-475 

166-847 

168•2•^5 

169-608 

170-998 

172-392 

173-793 

175-199 

176-611 

178-028 



115-351 
116-497 
117-649 
118-806 
119-969 
191-138 
199-319 
193-499 
124-678 
125-869 
127-066 
128-269 
129-478 
130-699 
131-911 
133-137 
134-368 
135-604 
136-847 
138-095 
139-348 
140-608 
141-873 
143-144 
144-420 
145-702 
146-990 
148-283 
149-582 
150-887 
152-197 
153-513 
154-835 
156162 
157-495 
158-834 
160-178 
161-528 
162-884 
164*245 
165-612 
166-985 
168-363 
169-747 
171-137 
172-532 
173-933 
175-340 
176-752 
178*170 



I 



115*465 

116-612I 

117-764 

118*922 

190*086 

191*955 

199-430 

193-611 

194-797 

195-989 

197-186 

199-390 

199-599 

130-813 

132034 

133-960 

134-491 

135-T28 

136-971 

138-990 

139-47€ 

140-734 

149000 

143-971 

144*548 

145*830 

147*119 

148*413 

149*712 

151017 

159*398 

153*645 

154*967 

156*995 

157-699 

158*968 

160-313 

161-663 

163020 

164-382 

166749 

167-122 

168-501 

169-886 

171-276 

172-672 

174-073 

175-481 

176-894 

178-313 
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TABLE OF THE AREAS OF CIRCLES IK IMPERIAL GALLONS. — Continued. 



e 

9) 

§ 



a 



5 d 



251 
252 
253 
254 
255 
256 
257 
258 
259 
260 
261 
262 
263 
264 
265 
266 
267 
268 
269 
270 
271 
272 
273 
274 



178-454 
179-879 
181-310 
182-746 
184-187 
185-635 
187-088 
188-547 
190-011 
191-481 
192-957 
194-438 
195-926 
197-418 
198-917 
200-421 
201-931 
203-446 
204-967 
206-494 
208-026 
209-564 
211-108 
212-658 



275214-213 



276 
277 
278 
'279 
280 
281 
282 
283 
284 
285 
286 
287 
288 
289 
290 
291 
292 
293 
294 
295 
296 
297 
298 
299 
900 



215-773 
217-340 
218-912 
220-490 
222073 
223-662 
225-257 
226-857 
228-463 
230075 
231-692 
233-316 
234-944 
236-579 
238-219 
239-864 
241-516 
243173 
244-836 
246-504 
248-178 
249-858 
251-543 
253-234 
254-931 



178-596 

180022 

181-453 

182-890 

184-332 

185-780 

187-234 

188-693 

190-158 

191-629 

193-105 

194-587 

196-075 

197-568 

199-067 

200-572 

202-082 

203-598 

205-120 

206-647 

208-180 

209-719 

211-263 

212-813 

214-368 

215-930 

217-497 

219-069 

220-648 

222-232 

233-821 

225-417 

2-27-018 

•228-624 

230-237 

231-854 

233-478 

235-107 

236-742 

238-383 

240-029 

241-681 

243-339 

245-002 

246-671 

248-346 

250-026 

251-712 

253-404 

255-101 



2 



178-739 

180-165 

181-596 

183-034 

184-476 

185-925 

187-379 

188-839 

190-305 

191-776 

193-253 

194-735 

196-224 

197-718 

199-217 

200-722 

202-233 

203-750 

205-272 

206-800 

208-333 

209-873 

211-418 

212-968 

214-524 

216-086 

217-^54 

219-227 

220-806 

222-390 

223-981 

225-576 

227-178 

228-785 

230-398 

•232017 

233-641 

235-271 

•236-906I 

238 547 

240-194 

241-847 

243-505 

245-169 

246-838 

248-513 

250194 

251-881 

253-573 

255-271 



178-881 

180-308 

181-740 

183-178 

184-621 

186070 

187-525 

188-985 

190-452 

191-923 

193-401 

194-884 

196-373 

197-867 

199-367 

200-873 

202-385 

203*902 

205-425 

206-953 

208-487 

210-027 

211-572 

213-123 

214-680 

216-243 

217-811 

219-385 

220-964 

222-549 

224-140 

225-736 

227-338 

228-946 

230-560 

232-179 

233-804 

235*434 

237-070 

238-712 

240-359 

'242-012 

243-671 

245-335 

217 006 

248-681 

250*363 

252-050 

253-743 

255-441 



179-024 

180-451 

181-883 

183-322 

184-766 

186-215 

187-671 

189-132 

190-599 

192-071 

193-549 

195-033 

196-522 

198-017 

199-518 

201*024 

202-536 

204*054 

205-577 

207-106 

208-641 

210-181 

211-727 

213-279 

214-836 

216-399 

217-968 

219-542 

221*122 

222-708 

224-299 

225-896 

227-499 

229107 

230-721 

232-341 

233-966 

235*597 

237-234 

238-876 

240-524 

'242-178 

243-837 

245-502 

'247-173 

248-849 

250-531 

252-219 

253-912 

255-611 



179166 

180-594 

1820'27 

183-466 

184-910 

186-361 

187-817 

189-278 

190-746 

192-218 

193-697 

195-181 

196-671 

198 167 

199-668 

201-175 

202-688 

204-206 

205-730 

207*259 

208*795 

210-336 

211-882 

213-434 

214-992 

216-556 

218-125 

219-700 

221*281 

'222-867 

224*459 

226056 

227-660 

229-268 

230-883 

232-503 

234-1-29 

235-761 

237-398 

239041 

240-689 

242-344 

244003 

245-669 

247-340 

249017 

250*700 

252-388 

254-082 

255-781 



6 



179-308 

180-737 

182-170 

183-610 

ia5-055 

186-506 

187-963 

189-425 

190-893 

192-366 

193-845 

195-330 

196-821 

198-317 

199-819 

201-326 

202-839 

204-358 

205-883 

207-413 

208-948 

210-490 

212-037 

213-590 

215148 

216-713 

218-282 

219-858 

221-439 

2-23-026 

'224-618 

'226-216 

227-8'20 

2'29-430 

231-045 

232-666 

'234-292 

235-924 

237-562 

239-205 

240-a55 

242-509 

244-170; 

245-836 

'247-508! 

249-185' 

'250-868 

252-557 

254-251 

'255-952 



179-451 

180-880 

182-314 

183-754 

185-200 

186-651 

188-108 

189-571 

191-040 

192-514 

193-993 

195-479 

196-970 

198-467 

199-969 

201-477 

202-991 

204-510 

206035 

207-566 

209-102 

210-644 

212-192 

213-746 

215-305 

216-869 

218-440 

220-016 

221*597 

223-185 

224-778 

226*377 

227-981 

2-29-591 

231-207 

232-828 

234-455 

236-088 

•237-726 

239-370 

241020 

242-675 

244-336 

246-003 

247-675 

249-353 

251-037 

'252-726 

254-421 

256-122 



8 



179-594 

181*023 

182-458 

183-899 

185-345 

186-797 

188-255 

189-718 

191-187 

192-661 

194-142 

195-628 

197-119 

198-617 

200-120 

201-628 

203-143 

204-662 

206-188 

207-719 

209-256 

210-799 

212-347 

213-901 

215-461 

217026 

218-597 

220-174 

221-756 

223-344 

224-937 

226-537 

228-142 

229-752 

231-369 

232-990 

234-618 

236 251 

237-890 

239*535 

241*185 

242-841 

244-503 

246-170 

247-843 

249-521 

251-206 

252-895 

254-591 

256-292 



9 



179-736 

181-166 

182*602 

184043 

185-490 

186*942 

188-401 

189-864 

191*334 

192-809 

194-290 

195-777 

197-269 

198-767 

200-270 

201-779 

203-294 

204-815 

206-341 

207-873 

209-410 

210-95-1 

212-502 

214-a57 

215-617 

217-183 

218-754 

2*20-332 

221-914 

223-503 

225-097 

226-697 

'228-302 

'229-914 

231-530 

233- 15:^ 

234-781 

236-415 

'238*054 

239 700 

241-350 

243007 

244-669 

246-331 

248-010 

249-689 

251*374 

253-065 

'254-761 

'256-463 
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TABLE OF THE AREAS OF CIRCLES IK IKPERIAL OALLONS. — Continued, 






251 

253 

253 

254 

255 

256 

257 

258 

259 

260 

261 

262 

263 

264 

265 

266 

267 

268 

269 

270 

271 

272 

273 

274 

275 

276 

277 

278 

279 

280 

281 

282 

283 

284 

285 

286 

287 

288 

289 

290 

291 

292 

293 

294 

295 

296 

297 

298 

299 

300 



178-454 

179-879 

181-310 

182-746 

184-187 

185-635 

187-088 

188-547 

190-011 

191-481 

192-957 

194-438 

195-926 

197-418 

198-917 

200-421 

201-931 

203-446 

204-967 

206*494 

208026 

209-564 

211-108 

212-658 

214-213 

215-773 

217-340 

218-912 

•220-490 

222-073 

223-662 

225-257 

226-857 

228-463 

230-075 

231-692 

233-316 

234-944 

236-579 

238-219 

239-864 

241-516 

243-173 

244-836 

246-504 

248-178 

249-858 

251-543 

253-234 

254:931 



178-596 

180022 

181-453 

182-890 

184-332 

185-780 

187-234 

188-693 

190-158 

191-629 

193-105 

194-587 

196-075 

197-568 

199-067 

200-572 

202-082 

203-598 

205-120 

206-647 

208-180 

209-719 

211-263 

212-813 

214-368 

215-930 

217-497 

219069 

220-648 

222-232 

233-821 

225-417 

227018 

228-624 

230-237 

231-854 

233-478 

235-107 

236-742 

238-383 

240-029 

241-681 

243-339 

245-002 

246 671 

248-346 

250-026 

251-712 

253-404 

255-101 



2 



178-739 

180-165 

181-596 

183-034 

184-476 

185-925 

187-379 

188-839 

190-305 

191-776 

193-253 

194-735 

196-224 

197-718 

199-217 

200-722 

202-233 

203-750 

205-272 

206-800 

208-333 

209-873 

211-418 

212-968 

214-524 

216-086 

217-654 

219-227 

220-806 

222-390 

223-981 

225-576 

227-178 

228-785 

230-398 

232017 

233-641 

235-271 

•236-906 

238 547 

240-194 

241-847 

243-505 

245-169 

246-838 

248-513 

250194 

251-881 

253-573 

255-271 



3 



178-881 

180-308 

181-740 

183-178 

184-621 

186-070 

187-525 

188-985 

190-452 

191-923 

193-401 

194-884 

196-373 

197-867 

199-367 

200-873 

202-385 

203-902 

205-425 

206-953 

208-487 

210-027 

211-572 

213-123 

214-680 

216-243 

217-811 

219-385 

220-964 

222-549 

224-140 

225-736 

227-338 

228-946 

230-560 

232-179 

233-804 

235-434 

237-070 

238-712 

240-359 

242-012 

243-671 

245-335 

247006 

248-681 

250-363 

252050 

253-743 

255-441 



179-024 

180-451 

181-883 

183-322 

184-766 

186-215 

187-671 

189-132 

190-599 

192-071 

193-549 

195-033 

196-522 

198-017 

199-518 

201-024 

202-536 

204-054 

205-577 

207-106 

208-641 

210-181 

211-727 

213-279 

214-836 

216-399 

217-968 

219-542 

22M22 

222-708 

224-299 

225-896 

227-499 

229-107 

230-721 

232-341 

233-966 

235-597 

237-234 

238-876 

240-524 

242-178 

243-837 

245-502 

247-173 

248-849 

250-531 

252-219 

253-912 

255-611 



179-166 

180-594 

182027 

183-466 

184-910 

186-361 

187-817 

189-278 

190-746 

192-218 

193-697 

195-181 

196-671 

198167 

199-668 

201-175 

202-688 

204-206 

205-730 

207-259 

208-795 

210-336 

211-882 

213-434 

214-992 

216-556 

218-125 

219-700 

221-281 

222-867 

224-459 

226-056 

227-660 

229-268 

230-883 

232-503 

234-129 

235-761 

237-398 

239-041 

240-689 

242-344 

244-003 

245-669 

247-340 

249017 

250-700 

252-388 

254-082 

255-781 



6 



179-308 

180-737 

182-170 

183-610 

185-055 

186-506 

187-963 

189-425 

190-893 

192-366 

193-845 

195-330 

196-821 

198-317 

199-819 

201-326 

202-839 

204-358 

205-883 

207-413 

208-948 

210-490 

212-037 

213-590 

215-148 

216-713 

218-282 

2:9-858 

221-439 

223-026! 

224-618 

2-26-216 

227-820 

229-430 

231-045 

232-666 

234-292 

235-924 

237-562 

239-205 

240-a35 

242-509 

244-170, 

245-836 

247-508! 

249-185' 

250-868 

252-557, 

254-251 

255-952 



179-451 

180-880 

182-314 

183-754 

185-200 

186-651 

188-108 

189-571 

191-040 

192-514 

193-993 

195-479 

196-970 

198-467 

199-969 

201-477 

202-991 

204-510 

206-035 

207-566 

209-102 

210-644 

212-192 

213-746 

215-305 

216-869 

218-440 

220-016 

221-597 

223-185 

224-778 

226-377 

227-981 

229-591 

231-207 

232-828 

234-455 

236-088 

•237-726 

2;i9-370 

241-020 

242-675 

244-336 

246-003 

247-675 

249-353' 

251-037! 

252-726; 

254-421 

256-122 



8 



179-594 

181-023 

182-458 

183-899 

185-345 

186-797 

188-255 

189-718 

191-187 

192-661 

194-142 

195-628 

197-119 

198-617 

200-120 

201-628 

203-143 

204-662 

206-188 

207-719 

209-256 

210-799 

212-347 

213-901 

215-461 

217-026 

218-597 

220-174 

221-756 

223-344 

224-937 

226-537 

228-142 

229-752 

231-369 

232-990 

234-618 

236-251 

237-890 

239-535 

241-185 

242-841 

244-503 

246-170 

247-843 

249-521 

251-206 

252-895 

254-591 

256-292 



9 



179-736 

181-166 

182-602 

184-043 

185-490 

186-942 

188-401 

189-864 

191-334 

192-609 

194-290 

195-777 

197-269 

198-767 

200-270 

201-779 

203-294 

204-815 

206-341 

207-873 

209-410 

210-954 

212-502 

214-057 

215-617 

217183 

218-754 

220-332 

221-914 

223-503 

225-097 

226-697 

228-302 

229*914 

231-530 

233- 15;^ 

234-781 

236-415 

238-054 

239700 

241-350 

243-007 

244-669 

246-337 

248-010 

249-689 

251-374 

253-065 

254-761 

256-463 
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No. 



TABLI OF THE ABBAS OT CIRCLES IW OALLOITS, CALCULATED FBOM TUBIB 

CIBCUMFEBEMCES. 





Area 


tf 


in 


1 


Galls. 


•0003 


2 


•0012 


a 


•0026 


4 


•0046 


6 


•0072 


6 


•0103 


7 


•0141 


8 


•0184 


9 


•0232 


10 


•0287 


11 


•0347 


12 


•0413 


IS 


•0485 


14 


•0562 


15 


•0645 


16 


•0734 


17 


•0829 


18 


•0930 


19 


•1086 


20 


•1148 


21 


•1265 


22 


•1389 


23 


•1518 


24 


•1653 


25 


•1794 


26 


•1940 


27 


•2092 


28 


•2250 


29 


•2414 


30 


•2583 


31 


•2758 


32 


•2939 


33 


•3125 


34 


•3318 


35 


•3516 


36 


•3719 


37 


•3929 


38 


•4144 


39 


•4365 


40 


•4592 


41 


•4824 


42 


•5063 


43 


•5307 


44 


•5556 


45 


•5812 


46 


•6073 


47 


•6340 


48 


•6612 


49 


•6891 


60 


•7175 



It 

^ Si 


Area 
in 


5£ 


GallB. 


51 


•7465 


52 


•7760 


53 


•8062' 


54 


•8369 


55 


•8682 


66 


•9000 


57 


•9324 


58 


•9654 


59 


•9990 


60 


10332 


61 


1-0679 


62 


11032 


63 


11391 


64 


11755 


65 


12126 


66 


12502 


67 


12883 


68 


1-3271 


69 


13664 


70 


1^4063 


71 


1^4468 


72 


1^4878 


73 


1-5294 


74 


1-5716 


75 


1-6144 


76 


16577 


77 


17016 


78 


1-7461 


79 


1-7912 


80 


1-8368 


81 


1^8830 


82 


1-9298 


83 


1-9771 


84 


20251 


85 


2^0736 


86 


21226 


87 


21723 


88 


2-2225 


89 


2-2733 


90 


2-3247 


91 


2-3766 


92 


2-4292 


93 


2'4823 


94 


2-5359 


95 


2^5901 


96 


2-6460 


97 


2-7004 


98 


2-7563 


99 


2-8129' 


100 


2-8700' 




i 



6» 



101 
102 
103 
104 
105 
106 
107 
108 
109 
110 
111 
112 
113 
114 
115 
116 
117 
118 
119 
120 
121 
122 
123 
124 
125 
126 
127 
128 
129 
130 
131 
132 
133 
134 
135 
136 
137 
138 
139 
140 
141 
142 
143 
144 
145 
146 
147 
148 
149 
150 



Area 

in 
Galls. 



2*9277 
2-9659 
3-0448 
31042 
3^1642 
3-2247 
3^2858 
3-3476 
3-4098 
3-4727 
3-6361 
3-6001 
3-6647 
3-7299 
3-7956 
3-8619 
3-9287 
3-9962 
4-0642 
4-1328 
4-2020 
4-2717 
4-3420 
4-4129 
4-4844 
4-5564 
4-6290 
4-7022 
4-7760 
4-8503 
4-9252 
5-0007 
5-0767 
51534 
5-2306 
5-3084 
5-3867 
5-4656 
5-5451 
5-6252 
5-7058 
5-7871 
5-8689 
5-9512 
60342 
6-1177 
6-2018 
6-2864 
6-3717 
6-4576 



is 


Area 
in 


rcum- 
rence. 


ul 


Gallons. 


5^ 
201 


151 


6-5438 


152 


6-6306 


202 


153 


6-7184 


203 


154 


6-8065 


204 


155 


6-8952 


205 


156 


6-9844 


206 


157 


70743 


207 


158 


7-1647 


208 


159 


7-2556 


209 


160 


7-3472 


210 


161 


7-4393 


211 


162 


7-5320 


212 


163 


7-6253 


213 


164 


7-7192 


214 


165 


7-8136 


215 


166 


7-9086 


216 


167 


8-0041 


217 


168 


81003 


218 


169 


8-1970 


219 


170 


8-2943 


220 


171 


8-3922 


221 


172 


8-4906 


222 


173 


8-5896 


223 


174 


8-6892 


224 


175 


8-7894 


225 


176 


8-8901 


226 


177 


8-9914 


227 


178 


9-0933 


228 


179 


9-1957 


229 


180 


9-2988 


230 


181 


9-4024 


231 


182 


9-6066 


232 


183 


9-6114 


233 


184 


9-7167 


234 


185 


9-8226 


235 


186 


9-9290 


236 


187 


100361 


237 


188 


10-1437 


238 


189 


10-2519 


239 


190 


10-3607 


240 


191 


10-4700 


241 


192 


10-5800 


242 


193 


106905 


243 


194 


10-8015 


244 


195 


10-9132 


246 


196 


11-0254 


246 


197 


111382 


247 


198 


11-2515 


248 


199 


11-3655 


249 


200 


11-4800 


260 



Area 

in 

Gallons. 






11-6961 
11-7107 
11-8270 
11-9438 
12-0612 
12-1791 
12-2977 
12-4168 
12-5364 
12-6567 
12-7775 
12-8989 
130209 
13-1434 
13-2666 
133903 
13-5146 
13*6394 
13-7648 
13-8908 
140174 
141445 
14-2722 
14-4005 
14-5294 
14-6588 
14-7888 

14 9194 
15-0606 
16-1823 
16-3146 
154474 
15-5809 

15 7150 
15-8496 
159847 
16-1205 
16-2568 
16-3937 
16-5312 
16-6692 
16-8079 
16-9471 
17-0868 
17-2272 
17-8681 
17-5096 
17-6516 
17-7943 
17-9376 



251 
252 

253 
254 
265 
256 
257 
258 
250 
260 
261 
262 
263 
264 
266 
266 
267 
268 
269 
270 
271 
272 
273 
274 
276 
276 
277 
278 
279 
280 
281 
282 
283 
284 
286 
286 
287 
288 
289 
290 
291 
292 
293 
294 
295 
296 
297 
296 
299 
300 



Area 

in 

Gallons. 



18-0613 

18-2256 

18-3706 

18-5161 

18-6622 

18-8068 

18-9561 

19-1039 

19*2522 

19-4012 

19-5507 

19-7006 

19-8515 

20O027 

20-1546 

20-3070 

20-4599 

20-6135 

20-7676 

20-9223 

21-0776 

21-2334 

21-3898 

21-5468 

21-7044 

21-8626 

22-0212 

22-1806 

22-3404 

22-6008 

22-6618 

22-8234 

22-9855 

231483 

23-3116 

23-4754 

23-6399 

23-8049 

23-9705 

24-1367 

24-3034 

24-4708 

24-6387 

24-8071 

24-9762 

251458 

25-3160 

25-4867 

25-6581 

26-8200 



PART IV.] 

No. 42.-TA1 



PROOF TABLES, 



31 

In) 


!"■■ 

1 

1 


141 

S 

SO 3' 
Si -9 


1 

3 


PH, 

1 


2S- 

28' 
89- 


1- 

].! 

Hi 


ii 

31-5J 


2 

1 


PU 


I 
1 



}K tilled up «lUi BjIiiU of 29 per cent. d. p, Uie tpirit will be reduced to 34'£ 
No. 44 - 



TO 


H.,R.T 




61 




•o 


AIS 


TflS 


STasso 


TH*S 


PO 


LLO« 




|P,. 


Sri. 

69- 
58-1 

1 

54-1 


1 


PW. 


IS?. 

50-6 
MO 

i 

4T-D 
46-4 


i 

i 


I 

1 

I 


44;i 

40i 
39 ( 


I 

1 

S 
2 

e 

B 

3 
3 


Pii 

"l 


.KiU 

1 

S9 


1 


] 


26-i 



Ktamplt^-lt I qunrttind Jof i pint orsplHUiitSt percent.n.p. bepnlln 
tcallnn meBnuni, luirl goch meuure Ailed up with Hpldti »l 61 pet caDt. 0. p., 
Ure&alh of lbs atlM will be nlKd to W6 per cent u. p. 
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MISCELLANEOUS TABLES. 



[appendix. 



No. «1. 



TABLI or THB ARBAB OV CIRCLES IN GALLONS, CALCULATED FROM THEIR 

CIRCUMFERENCES. 



9 a 


Area 


KP 


in 


1 


Galls. 


•0003 


2 


•0012 


8 


•0026 


4 


•0046 


6 


•0072 


6 


•0103 


7 


•0141 


8 


•0184 


9 


•0232 


10 


•0287 


11 


•0347 


12 


•0413 


IS 


•0485 


14 


•0562 


16 


•0645 


16 


•0734 


17 


•0829 


18 


•0930 


19 


•1036 


20 


•1148 


21 


•1265 


22 


•1389 


23 


•1518 


24 


•1653 


25 


•1794 


26 


•1940 


27 


•2092 


28 


•2250 


29 


•2414 


30 


•2583 


31 


•2758 


32 


•2939 


as 


•3125 


34 


•3318 


35 


•3516 


36 


•3719 


37 


•3929 


38 


•4144 


39 


•4365 


40 


•4592 


41 


•4824 


42 


•5063 


43 


•5307 


44 


•5556 


45 


•5812 


46 


•6073 


47 


•6340 


48 


•6612 


49 


•6891 


60 


•7175 



is 


Area 
in 


H 


Area 
in 


rcum- 
rence. 


Area 
in 


S g 


Area 
in 


|g 


Area 
in 


'6a 

61 


Galls. 


•5I 
101 


Galls. 


161 


Gallons. 


201 


Gallons. 


251 


Gallons, 


•7465 


2-9277 


6-6430 


11-5961 


18-0813 


52 


•7760 


102 


2-9859 


162 


6-6306 


202 


11-7107 . 


252 


18-2256 


53 


•8062 


103 


3-0448 


153 


6-7184 


203 


11-8270 ; 


263 


18-3706 


64 


•8369 


104 


3-1042 


154 


6-8065 


204 


11-9438 


254 


185161 


55 


•8682 


106 


31642 


166 


6-8962 


205 


12-0612 


255 


18^6622 


66 


•9000 


106 


3-2247 


156 


6-9844 


206 


121791 


256 


18-8068 


57 


-9324 


107 


3-2858 


167 


7-0743 


207 


12-2977 , 


257 


18-9561 


68 


•9654 


108 


3-3476 


168 


7-1647 


208 


12-4168 


258 


19-1039 


69 


•9990 


109 


3-4098 


169 


7-2556 


200 


12-5364 


250 


19-2522 


60 


10332 


110 


8-4727 


160 


78472 


210 


12-6567 


260 


19-4012 


61 


10679 


111 


3-6861 


161 


7-4393 


211 


12-7775 


261 


19-5607 


62 


11032 


112 


3-6001 


162 


7-5320 


212 


12-8989 


262 


197006 


63 


11391 


113 


3-6647 


163 


76263 


213 


130200 


263 


19-K516 


64 


11755 


114 


8-7299 


164 


7-7192 


214 


13-1434 


264 


20rOO27 


65 


1-2126 


116 


3-7956 


165 


7-8136 


216 


13-2666 


265 


20-1646 


66 


12502 


116 


3-8619 


166 


7-9086 


216 


18-3903 


266 


20-9070 


67 


12883 


117 


3-9287 


167 


8-0041 


217 


13-5145 


267 


20-4699 


68 


1-3271 


118 


3-9962 


168 


81003 


218 


18-6394 


268 


20-6136 


69 


1-3664 


119 


4-0642 


169 


81970 


219 


13-7648 


269 


20-7676 


70 


1-4063 


120 


41328 


170 


8-2943 


220 


13-8908 


270 


20-9223 


71 


1-4468 


121 


4-2020 


171 


8-3922 


221 


140174 


271 


210776 


72 


1^4878 


122 


4-2717 


172 


8-4906 


222 


141445 


272 


21-2334 


73 


1-5294 


123 


4-3420 


173 


8-5896 


2*23 


14-2722 


273 


21-3898 


74 


1-5716 


124 


4-4129 


174 


8-6892 


224 


14-4005 


274 


21-5468 


75 


1-6144 


125 


4-4844 


175 


8-7894 


226 


14-5294 


276 


21-7044 


76 


1-6577 


126 


4-5564 


176 


8-8901 


226 


14-6588 


276 


21-8626 


77 


1-7016 


127 


4-6290 


177 


8-9914 


2-27 


14-7888 


277 


22K)212 


78 


1-7461 


128 


4-7022 


178 


90983 


228 


149194 


278 


22-1806 


79 


1^7912 


129 


4-7760 


179 


9-1957 


229 


16-0506 


279 


22-3404 


80 


1^8368 


130 


4-8503 


180 


9-2988 


230 


15-1823 


280 


22-6008 


81 


1^8830 


131 


4-9252 


181 


9-4024 


231 


15-3146 


281 


22-6618 


82 


1-9298 


132 


5-0007 


182 


9-5066 


232 


15-4474 


282 


22-6234 


83 


1-9771 


133 


50767 


183 


9-6114 


233 


16-5809 


283 


22-9866 


84 


20251 


134 


5-1634 


184 


9-7167 


234 


167150 


284 


23-1488 


85 


2-0736 


135 


5-2306 


185 


9-8226 


236 


15-8496 


286 


23^3116 


86 


2-1226 


136 


5-3084 


186 


9-9290 


236 


15-9847 


286 


23-4764 


87 


21723 


137 


6-3867 


187 


100361 


237 


16-1205 


287 


23*6399 


88 


2-2225 


138 


6-4666 


188 


10-1437 


238 


16-2568 


288 


23-8049 


89 


2-2733 


139 


6'5451 


189 


10-2619 


239 


16-3937 


289 


23-9705 


90 


2-3247 


140 


6-6252 


190 


10-3607 


240 


16-5312 


290 


241367 


91 


2-3766 


141 


6-7068 


191 


10-4700 


241 


16-6692 


291 


24-3034 


92 


2-4292. 


142 


5-7871 


192 


10-5800 


242 


16-8079 


292 


24-4706 


93 


2-4823 


143 


5-8689 


193 


106906 


243 


169471 


293 


24-6387 


94 


2-6359 ; 


144 


5-9512 


194 


10-8016 


244 


17-0868 


294 


24-8071 


95 


2-5901 


145 


6-0342 


195 


10-9132 


246 


17-2272 


295 


24-9762 


96 


2-6450 


146 


6-1177 


196 


11-0254 


246 


17-3681 


296 


26-1458 


97 


2-70O4 


147 


6-2018 


197 


111382 


247 


17-5096 


297 


25-8160 


98 


2-7563 


148 


6-2864 


198 


11-2615 


248 


17-6516 


296 


26-4867 


99 


2-8129 


149 


6-3717 


199 


11-3666 


249 


17-7943 


299 


26-6681 


100 


2-8700 

J 


160 


6-4676 


200 


11-4800 


250 


17-9375 


300 


26-8300 
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32.5 



No. «6. 



A&BAS OF THK BtTNO DIAHSTSBS 0¥ CASKS. 



Inch. 


•0 


-1 


•2 


-3 


•4 


•5 


-6 


-7 


-8 


-9 


13 


•2719 


•2765 


-2811 


•2857 


•2904 


•2951 


-2998 


•8046 


•3094 


-3143 


13 


•3191 


-3241 


-3290 


-3340 


-3391 


•3442 


-8493 


•3644 


-8696 


-3649 


14 


•3701 


-3764 


-3808 


-3862 


-3916 


•3970 


-4025 


•4081 


-4186 


-4192 


15 


•4249 


-4306 


•4363 


•4421 


•4478 


•4537 


-4696 


•4655 


•4714 


•4774 


16 


•4834 


-4896 


•4956 


-6017 


•6079 


•6141 


-6204 


•6267 


•5330 


•5393 


17 


•6467 


-5522 


-6587 


-6662 


-5717 


•5783 


-5849 


-6916 


•6983 


•6051 


18 


•6118 


•6187 


-6265 


•6324 


-6898 


•6463 


-6533 


-6608 


•6674 


•6745 


19 


•6817 


•6889 


-6961 


•7084 


-7107 


•7181 


-7264 


-7329 


•7403 


-7478 


20 


•7664 


•7629 


•7706 


•7782 


-7869 


-7936 


-8014 


!8092 


-8170 


-8249 


21 


•8328 


•8407 


•8487 


-8567 


-8648 


-8729 


-8810 


-8892 


•8974 


-9057 


22 


•9140 


•9223 


-9307 


•9891 


-9475 


-9560 


-9646 


-9731 


•9817 


-9903 


23 


•9990 


1-0077 


10164 


1-0252 


1-0340 


1-0429 


10618 


10607 


10697 


1-0787 


24 


1-0877 


1-0968 


1-1069 


1-1161 


1-1248 


11335 


1-1428 


1-1521 


1-1614 


1-1708 


25 


1-1802 


1-1897 


11992 


1-2087 


1.2183 


1-2279 


1-2376 


1-2473 


1-2570 


1-2667 


26 


1-2766 


1-2864 


1-2963 


1-8062 


1-3161 


1-3261 


1-3361 


1-3462 


1-3563 


1-3665 


27 


1-3766 


1-3868 


1-8971 


1-4074 


1-4177 


1-4281 


1-4386 


1-4489 


1-4694 


1-4699 


28 


1-4805 


1-4911 


1-6017 


1-5124 


1-5231 


1-5338 


1-6446 


1-5654 


1-5663 


1-6772 


29 


1-6881 


1-5991 


1-6101 


1-6212 


1-6322 


1-6434 


1-6645 


1-6657 


1^6770 


1-6882 


SO 


1-6996 


1-7109 


1-7223 


17837 


1-7462 


1-7567 


1-7682 


1-7798 


1-7914 


1-8030 


31 


1-8147 


1-8265 


1-8382 


1-8600 


1-8619 


1-8737 


1-8857 


1-8976 


1-9096 


1-9216 


32 


1-9337 


1-9458 


1-9579 


1-9701 


1-9828 


1-9946 


2-0069 


2-0192 


2-0816 


2-0440 


83 


2-0564 


2-0689 


2-0814 


2-0940 


2-1066 


2-1192 


2-1319 


2-1446 


2-1574 


2-1701 


34 


2-1830 


21968 


2-2087 


2^2217 


2-2346 


2-2476 


2-2607 


2-2738 


2-2869 


2-8001 


35 


2-3133 


23266 


2-3398 


28531 


2-3664 


2-3798 


2-3933 


2-4067 


2-4202 


2-4838 


36 


2-4473 


2-4610 


2-4746 


2-4HK3 


2-5020 


2-5158 


2-5296 


2-6434 


2-6673 


2-5712 


37 


2-5852 


2-6992 


2-6132 


2-6278 


2-6414 


2-6655 


2-6697 


2-6839 


2-6982 


2-7125 


88 


2-7268 


2-7412 


2-7666 


2-7700 


2-7845 


2-7991 


2-8136 


2-8282 


2-8428 


2-8676 


89 


2-8722 


2-8870 


2-9018 


2-9166 


2-9814 


2-9463 


2-9613 


2-9763 


2-9913 


3-0063 


40 


30214 


3-0365 


3-0617 


3-0669 


3-0821 


3-0974 


B-1127 


3-1281 


3-1435 


8-1689 


41 


3-1744 


3-1899 


&2054 


2-2210 


3-2366 


3-2523 


3-2680 


3-2837 


3-2996 


3-8168 


42 


3-.SS11 


3-3470 


3-3629 


3-3789 


8-3949 


3-4109 


3-4270 


3-4431 


3-4692 


8-4764 


43 


3-4916 


3-6079 


3-6242 


3-5406 


3-5569 


3-5733 


3-6897 


8-6062 


3-6227 


3-6398 


44 


3-6659 


3-6725 


3-6892 


3-7069 


3-7227 


3-7395 


8-7563 


3-7732 


3-7901 


3-8070 


45 


3-8240 


3-8410 


3-8580 


3-8761 


3-8928 


8-9094 


3-9266 


3-9439 


3-9611 


3-9786 


46 


3-9968 


4-0132 


40806 


4-0181 


40656 


4-0832 


4-1007 


41183 


4-1360 


4-1537 


47 


4-1714 


4-1892 


4-2070 


4-2249 


4-2427 


4-2607 


4-2786 


4 2966 


4-3146 


4-3827 


48 


4-3508 


4-3690 


4-3872 


4-4064 


4-4286 


4-4419 


4-4603 


4-4787 


4-4971 


4-6155 


49 


4-6340 


4-5525 


4-6711 


4-5897 


4-6063 


4-6270 


4-6457 


4-6646 


4-6833 


4-7021 


60 


4-7210 


4-7399 


4-7688 


4-7778 


4-7968 


4-8168 


4-8349 


4-8541 


4-8782 


4-8924 



No. Vff^eonHnued. 

THB HEAD AKD BUNG DIAMBTBB8. 



Inch. 


•0 


-1 


-2 


-3 


•4 


•6 


-6 


•7 


•8 


•9 


9 


•03059 


-03127 


-08196 


-03266 


-03337 


•08408 


•08480 


-03653 


•08627 


-03701 


10 


•03777 


•03852 


-08929 


-04007 


-04085 


•04164 


•04243 


-04324 


•04405 


-04487 


11 


-04570 


-04663 


-04737 


04822 


-04908 


•06004 


■06082 


-05170 


•06269 


-05348 


12 


-05438 


-05529 


-05621 


-05714 


•05807 


•06901 


•06996 


-06091 


-06188 


-06285 


13 


-06383 


-06481 


-06581 


-06681 


-06781 


•06883 


-06985 


-07089 


-07192 


-07297 


14 


-07893 


-07509 


-07615 


-07728 


-07831 


-07941 


-08061 


•08161 


-08273 


08386 


15 


-06498 


-08611 


-08726 


-08841 


-08967 


•09074 


•09191 


•09809 


-09428 


-09548 



F F 
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[appendix. 



No. 



TABLB OF A DIAGONAL LIVS lOB CASK aAUOIHO. 



Diagonal 
Line 


• 

i 


Diagonal 
Line 


• 


Dia^nal 
Line 


• 

3 

o 


Dia^nal 
Lme 


• 

a 


In Inches 


in inches 


in Inches 


in Inches 


amd decimal 


1 


and decimal 


^ 


and decimal 


'S 


and decimal 


;^ 


parts of an 




parts of an 


O 


parts of an 




parts of an 


O 


Inch. 


i 


Inch. 


51 


Inch. 


101 


Inch. 


151 


604 


28-21 


35-42 


40*5 


7-61 


1 


28-39 


52 


35*54 


102 


40*59 


152 


9-58 


2 


28-57 


53 


35-65 


103 


40-68 


153 


10-97 


3 


28-75 


54 


35-T7 


104 


40-77 


154 


1807 


4 


28-92 


55 


35-88 


105| 


40-86 


155 


1301 


5 


291 


56 


36- 


106 


40-94 


156 


13-83 


6 


29-27 


57 


36-11 


107 


41-03 


157 


1455 


7 


29-44 


58 


36-22 


108 


41-12 


158 


1581 


8 


29-61 


59 


36-33 


109 


41-2 


1.^ 


15-82 


9 


29-78 


60 


36-44 


110 


41-29 


160 


16-39 


10 


29-94 


61 


36-55 


111 


41-38 


161 


16-92 


11 


301 


62 


36-66 


112 


41-46 


162 


17-41 


12 


30 26 


63 


36 77 


113 


41*55 


163 


17-88 


13 


30-42 


64 


36-88 


114 


41*63 


164 


18-33 


14 


30-58 


65 


36-99 


115 


41-72 


165 


18-76 


15 


30-74 


66 


37*09 


116 


41-8 


166 


19-17 


16 


30-89 


67 


37-2 


117 


41-88 


167 


1956 


17 


31-04 


68 


37-3 


118 


41-97 


168 


19-93 


18 


31-2 


69 


37-41 


119 


42-05 


169 


ao-3 


19 


31-35 


70 


37-52 


120 


4214 


170 


ao-65 


20 


31-49 


71 


37-62 


121 


42*21 


171 


90-98 


21 


31-64 


72 


37-72 


122 


42-3 


172 


21-31 


22 


31-79 


73 


37*82 


123 


42*38 


173 


21-63 


23 


31-93 


74 


37-93 


124 


42-46 


174 


21-95 


24 


32-08 


75 


3803 


125 


42-54 


175 


22-24 


25 


32-22 


76 


3813 


126 


42-62 


176 


22-53 


26 


32*86 


77 


38*23 


127 


42-7 


177 


22*82 


27 


32-5 


78, 


38-33 


128 


42-78 


178 


231 


28 


32*64 


79 


38*43 


129 


42-87 


179 


23-37 


29 


32-77 


80 


38-53 


130 


42-95 


180 


23 63 


30 


32-91 


81 


38-63 


131 


43*02 


181 


23-89 


31 


33*04 


82 


38*73 


132 


43-1 


182 


2415 


32 


33-18 


83 


38-83 


133 


4318 


183 


24-4 


33 


33*31 


84 


38*92 


134 


43-26 


184 


24 64 


34 


33*44 


85 


3902 


ia5 


43-34 


185 


24-88 


35 


33-57 


86 


3911 


136 


43 42 


186 


8511 


36 


33-7 


87 


39*21 


137 


4349 


187 


25-34 


37 


33 83 


88 


39-3 


138 


43-57 


188 


35-57 


38 


33-96 


89 


39-4 


139 


43-65 


189 


85-79 


39 


3408 


90 


39-49 


140 


43-73 


190 


90-01 


40 


34*21 


91 


3959 


141 


43-8 


191 


86-23 


41 


34-34 


92 


39-68 


142 


43-88 


192 


26-44 


42 


34-46 


93 


39-77 


143 


43-95 


193 


26-65 


43 


34*58 


94 


39-87 


144 


4403 


194 


26-85 


44 


34*7 


95 


39*96 


145 


44-1 


195 


2705 


45 


34-83 


96 


40 05 


146 


4418 


196 


27-25 


46 


34'95 


97 


40-14 


147 


44*26 


197 


97-45 


47 


a>06 


"Oi 


40*23 


148 


44-33 


m 


27-64 


48 


3519 


09 


40 32 


149 


44-4 


m 


27-83 


49 


35*3 


100 


4041 


150 


44-48 


20( 


28-02 


50 




1 


1 
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No. *». 
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MISCBLLANK0U8 TABLES. 



[appendix. 



No. SO. 



TABLE or HBT CIBTKBir AND COUCH BUSHKLS. 



• 

K as 

•1 


Net 
Bus. 

•0616 


• 
42 


Net 
Bus. 

34-23 


Gross 
S Bushels. 


Net 
Bus. 


142 


Net 
Bus. 


• 
00 

11 

192 


Net 
Bub. 


• 
CO 

Si 

242 


Net 
Bus. 


• 

m 

U OB 

292 


Net 
Bus. 


74-98 


116-73 


166-48 


197-28 


287-98 


•2 


•168 


43 


3604 


93 


76-79 


143 


116-64 


193 


167-29 


243 


196-04 


293 


238-79 


•8 


•244 


44 


35-86 


94 


76-61 


144 


117-36 


194 158-11 


244 


196-86 


294 


289-61 


•4 


•326 


46 


36-67 


96 


77-42 


145 


118-17 


195 


168-92 


246 


199-67 


295 


240-42 


•6 


•407 


46 


37-49 


96 


78-24 


146 


118-99 


1 196 


159-74 


246 


200-49 


296 


241-24 


•6 


-489 


47 


38-30 


97 


79-06 


147 


119-80 


197 


160-55 


247 


201-80 


297 


24206 


•7 


•670 


48 


.'J912 


98 


79-87 


148 120-62 


198 


161-37 


248 


202-12 


298 


242-87 


•8 


•662 


49 


39-93 


99 


80-68 


149 


121-43 


199 


162-18 


249 


202-98 


299 


248^ 


•9 


•788 


60 


40-751 


100 


81-60 


160 


122-25 


200 


163-00 


250 


203-76 


800 


244-60 


1 


•816 


61 


41-56 


101 


82-81 


161 


123-06 


201 


163-81 


251 


204-56 


810 


262-66 


2 


1-63 ' 


62 


42-38 


102 


83-13 


162 


123-88 


202 164-63 


252 


205-38 


820 


260-80 


8 


2-44 


68 


43-19 


103 


83-94 


163 


124-69 


203 166-44 


253 


20619 


880 


268-95 


4 


8-26 


64 


4401 


104 


84-76 


164 


125-61 


204 166-26 


254 


207-01 


340 


27710 


6 


4-07' 


66 


4482 


105 


86-67 


166 


126-82 


205 167-07 


255 


207-82 


360 


286-26 


6 


4-89' 


66 


45 64 


106 


86-39 


166 


127-14 


206 167-89 


256 


208-64 


360 


293-40 


7 


6-701 


67 


46-45 


107 


87-20 


157 


127-95 


207 168-70 


257 


209-46 


370 


301-66 


8 


6-52' 


68 


47-27, 


108 


8802 


168 


128-77 


208 


169-52 


258 


210-27 


380 


309-70 


9 


7-33 


69 


4S-08 


109 


88-83 


169 


129-58 


209 


170-33 


259 


21108 


890 


317-86 


10 


8-16 


00 


48-90 


110 


89-66 


160 


130-40 


210 


171-15 


260 


21190 


400 


326-00 


11 


8-96 


61 


49-71 


111 


90-46 


161 


131-21 


211 


171-96 


261 


212-71 


410 


334-16 


12 


9-78 


62 


50-53 


112 


91-28 


162 


13203 


212 172-78 


262 


213-63 


420 


342-30 


13 


10-59 


63 


51-34 1 


113 


92-09 


163 


132-84 


218.173-59 


263 


214-34 


480 


860-46 


14 


11-41 


64 


52^16 


114 


92-91 


164 


133-66 


214! 174-41 


264 


216-16 


440 


866-60 


16 


12-22 


66 


52-97 


116 


93-72 


165 


134-47 


216 


176-22 


265 


216-97 


450 


366-76 


16 


13-04 


66 


5379 


116 


94-64 


166 


136-29 


216 


176-04 


266 


216-79 


460 


374-90 


17 


13-86 


67 


54^60 


117 


95-36 


167 


136-10 


217 


176-85 


267 


217-60 


470 


388K)6 


18 


14-67 


68 


65-42 


118 


9617 


168 


136-92 


218 


177-67 


268 


218-42 


480 


391-20 


19 


16-48 


69 


56-23 


119 


96-98 


169 


137-78 


219 


178-48 


269 


219-23 


490 


399-36 


20 


16-30 


70 


57^05 


120 


97 80 


170 


138-66 


220 


179-30 


270 


220-06 


600 


407-60 


21 


17-11 


71 


57-86 


121 


98-61 


171 


139-36 


221 


180-11 


271 


220-86 


610 


416-66 


22 


17-93 


72 


58-68 


122 


99-43 


172 


140-18 


222i 180-931 


272 


221-68 


520 


423-80 


23 


18-74 


78 


69^49 


123 


100-24 


173 


140-99 


223 


181^74 


273 


222-49 


630 


431-96 


24 


19-56 


74 


60-31 


124 


101-06 


174 


141-81 


224 


182-56 


274 


223-31 


640 


440-10 


26 


20'37 


76 


61-12 


125 


101-87 


175 


142-62 


226 


183-37 


275 


224-12 


650 


448-26 


26 


2119 


76 


61-94 


126 


102-69 


176 


143-44 


226 


184-19 


276 


224-94 


660 


466-40 


27 


22-00 


77 


62-75 


127 


103-60 


177 


144-25 


227 


185-00 


277 


225-76 


670 


464-66 


28 


22-82 


78 


6357 


128 


104-32 


178 


146-07 


228 


186-82 


278 


226-57 


680 


472-70 


29 


23-63 


79 


64-38 


129 


106-13 


179 


146-88 


229 


18663 


279 


227-38 


690 


480-86 


30 


24-45 


80 


6520 


130 


106-96 


180 


146-70 


230 


187-45 


280 


228-20 


600 


489-00 


81 


25-26 


81 


66-01 


131 


106-76 


181 


147-61 


281 


188-26 


281 


229-01 


610 


497-16 


32 


2608 


82 


66-83 


132 


107-68 


182 


148-83 


232 


189-08 


282 


229-83 


620 


506-80 


38 


26-89 


83 


67-641 


133 


108-39 


183 


149-14 


233 


189-89 


283 


230-64 


630 


613-46 


84 


2771 


84 


68-46 


134 


119-21 


184 


149^ 


234 


190-71 


284 


231-46 


640 


621-60 


86 


28^62l 


86 


69-27 


ia5 


110-02 


185 


160-77 


285 


191-62 


285 


232-27 


660 


529-76 


86 


29-34 


86 


70-09 


136 


110-84 


186 


161-69 


236 


192-34 


286 


233-09 


675 


550-12 


87 


30-15 


87 


70-90 


137 


111-65 


187 


162-40 


237 


19315 


287 


233-90 


700 


570'50 


38 


30-07 


88 


71-72 


138 


112-47 


188 


158-22 


238 


19397 


288 


234-72 


800 


662K)0 


89 


31-78 


89 


72-53 


1.39 


113-28 


189 


154-03 


239 


194-78 


289 


235-53 


900 


738-80 


40 


32-60 


90 


73-36 


140 


114-10 


190 


164-85 


240 


195-60 


290 


236-35 


1000 


81fr00 


41 


33-41 


91 


74-16' 


141 


114-91 


191 


166-66 


241 

1 


196-41 


291 237-16 
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Ko. 51. 



TABLX OF MALT DUTY, AT 2a, Id. PBB BUSHSL, AWD AL60 WITH 6 PSB CBMT. 
ADDITIONAL, IlfCLUDINO TH« GBNTB8IMAL PARTS OF A BUBHBL. 





I 


At 




■jg 


At 




a> 


At 




1 


At 








L 


2«.7<f. 


Total 


2a.7d. 


Total 


1 


2».7d. 


Total 


•s 

a 

m 


2a. 7d. 




Total 






a. d. 


a, d. 




a. d. 


a. d. 




£ a. d. 


£ a. d. 




£ a. 


d. 


£ a. d. 




01 


1 . 


1 


•61 


1 3i 


13 


1 


2 7 


2 8^ 


286 


30 7 


1 


81 17 61 




€2 




1 


•62 


1 4 


2 


6 2 


6 5 


240 


81 





82 11 




08 


• 


' 


•63 


U 


1 6 


8 


7 9 


8 H 


246 


81 12 11 


88 4 6| 




04 


1 


1 


•64 


1 6^ 


4 


10 4 


10 10 


260 


82 6 10 


88 18 1 




06 


u 


ij 


•66 


1 6 


1 6^ 


6 


12 11 


18 6| 


266 


32 18 


9 


84 11 8} 




06 


ll 


2 


•66 


\ 1 


1 6 


10 


1 6 10 


17 1* 
2 81 
2 14 8 


260 


83 11 


8 


85 6 8 




07 
06 


2 


^ 


•67 
•68 


1 6J 
1 6| 


16 
20 


1 18 9 

2 11 8 


265 
270 


84 4 
84 17 


7 
6 


86 18 9} 
36 12 41 




oe 


21 


8 


•69 


1 i 


1 7 


26 


3 4 7 


8 7 9| 
4 1 4 


276 


36 10 


6 


87 5 Hi 




10 


8 


^ 


•60 


1 6 


1 7i 


80 


3 17 6 


280 


36 8 


4 


87 19 6 




11 


n 


8 


•61 


1 6| 


1 7 


86 


4 10 6 


4 14 Hi 


285 


36 16 


8 


88 18 




12 


8 


•62 


1 7 


1 7l 


40 


6 8 4 


5 8 6 


290 


37 9 


2 


89 6 7 




13 


4 


4 


•68 


1 7i 


1 8 


46 


6 16 8 


6 2 Of 


296 


88 2 


1 


40 21 




14 


n 


4 


•64 


1 7J 


1 8} 


60 


6 9 2 


6 15 7} 


800 


88 16 





40 13 9 




16 


4 


•66 


1 8 


1 9 


66 


7 2 1 


7 9 2i 


805 


89 7 11 


41 7 8| 




16 


H 


6 


•66 


1 81 


1 9| 


60 


7 16 


8 2 9 


810 


40 10 


42 10 




17 


6 


^ 


•67 


1 81 


66 


8 7 11 


8 16 8f 

9 9 lOi 


815 


40 18 


9 


42 14 6i 




18 


5 


•68 


1 9 


1 10 


70 


9 10 


820 


41 6 


8 


43 8 




19 


6 


6 


•69 


1^ 


1 lOi 


76 


9 18 9 


10 8 6i 


825 


41 19 


7 


44 1 61 




■20 


6 


^ 


70 


1 loi 


80 


10 6 8 


10 17 


830 


42 12 


6 


44 15 1 




21 


«k 


•71 


1 10 


1 11 


86 


10 19 7 


11 10 6| 


835 


48 6 


6 


46 8 ^ 




-22 


6i 


7 


•72 


1 10 


1 Hi 
iiij 


90 


11 12 6 


12 4 l} 


840 


48 18 


4 


46 2 8 




23 


7 


n 


•78 


1 10 


96 


12 6 6 


12 17 81 


845 


44 11 


8 


46 16 91 




24 


H 


•74 


1 10 


1 111 

2 (4 


100 


12 18 4 


18 11 8 


350 


46 4 


2 


47 9 4 




26 


7} 


8 


•76 


111 


106 


13 11 3 


14 4 9} 


855 


46 17 


1 


48 2 111 




26 


8 


^ 


•76 


1 11 
1 11 


2 M 
2 0| 


110 


14 4 2 


14 18 4 


860 


46 10 





48 16 6 




27 


^ 


8 


•77 


116 


14 17 1 


15 11 Hi 


865 


47 2 11 


49 10 0{ 




•28 


8 


si 


•78 


2 


2 1 


120 


16 10 


16 6 6 


870 


47 16 10 


60 8 7 




29 


B 


9 


•79 


2 Oi 
2 Of 


2 li 


126 


16 2 11 


16 19 Of 


375 


48 8 


9 


60 17 2 




30 


9 


n 


•80 


2 IJ 


130 


16 16 10 


17 12 74 


380 


49 1 


8 


61 10 9 




31 


9 


•81 


2 1 


2 2^ 
2 2\ 


136 


17 8 9 


18 6 21 


386 


49 14 


7 


52 4 82 
62 17 10} 


1 


32 


9 


10 


•82 


2 U 


140 


18 1 8 18 19 9 


890 


60 7 


6 




83 


10 


lOi 


•83 


2 4 


2 2| 


146 


18 14 7;19 13 3f 


895 


61 


5 


68 11 61 




84 


lOi 
101 


11 


•84 


2 2 


2 3; 


160 


19 7 620 6 10 


400 


61 18 


4 


64 6 




36 


11 


•86 


2 2\ 


2 a 


166 


20 621 61 


600 


64 11 


8 


67 16 8 




36 


11 


•86 


2 2 


2 S| 


160 


20 18 421 14 


eoo 


77 10 





81 7 6 




87 


111 


11 


•87 


2 2 


2 4 


166 


21 6 8 22 7 6 


700 


90 8 


4 


94 18 9 




88 


1 


•88 


2 8 


2 4 


170 


21 19 2'28 1 li 


800 


108 6 


8 


106 10 




89 


1 


1 


•89 


2 3 


176 


22 12 1 23 14 8 


900 


116 6 





122 1 8 




-40 


1 0} 
1 


1 


•90 


2 3 


2 6 


180 


23 6 0124 8 8 


1000 


129 8 


4 


135 12 6 




41 


1 1 


•91 


2 4 


\% 


186 


23 17 1125 1 9f 

24 10 1026 15 4 


2000 


258 6 


8 


271 6 




42 


1 1 


1 IJ 


•92 


2 4| 


190 


3000 


887 10 





406 17 6 




43 


1 11 


1 ll 


•93 


2 6 


196 


26 8 9,26 8 Hi 


4000 


616 18 


4 


542 10 




44 


1 1 


1 2 


•94 


2 6 


2 6^ 
2 6 


200 


25 16 8,27 2 6 


6000 


645 16 


e 


678 2 6 




46 


1 1 


1 2i 


•96 


2 61 
2 6| 


206 


26 9 7127 16 Of 


6000 


776 





818 16 




46 


1 2 


1 2} 


•96 


2 7 


210 


27 2 628 9 7i 


7000 


904 8 


4 


949 7 6 




47 


1 2 


1 8* 


■OT 


2 6 


2 7i 


2U 


87 15 629 8 2i 


800C 


1033 6 


E 


11066 




48 


1 2 


1 8} 


•98 


2 6 
2 6 


2 7J 


22G 


28 8 429*16 9 


9OO0 


11162 10 


C 


> 1220 18 6 




49 


1 8 


1 8 


•99 


[2 8 


22e 


29 1 880 10 8 
29 14 281 8 10 

1 


lOOOC 


»1291 18 


4 


11366 5 




'60 


1 8i 


► 1 * 


1-00 


2 7 


2 8i 


23C 











fp2 
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MISCELLANEOUS TABLES. 



[appendix. 



No. SAi 



TABLK OF BPIBIT DUTIES, AT 2a. Sd. HUSH, S8.8d. BOOTCH, AKD 7«. lOd. BNOLI8H; 
IMCLUDIKO THB CBNTSSIMAL PABT8 OF A OALLOK. 



a 

o 


At 


At 


• 

At 


• 





At 


At 


At 


• 

§ 


At 


At 


At 


i 


2«.8(2. 


3«.8(2. 


7*10d 


3 


2$.M. 


3aM. 


7«iOt; 


13 


28. 8d. 


8«.8r2. 


78. lOd. 








s. d. 




















«. <2. 


«. <2. 


8. d. 


8. d. 


». d. 




£ t.d. 


£ 8. d. 


£ 8. d. 


i<n 


; 


; 




•61 


1 4 


1 10 


3 llf 


1 


28 


88 


7 10 


^02 


■ 




1 


•62 


1 4 


1 10 


4 


2 


64 


7 4 


15 8 


•08 


' 


1; 


2 


•63 


1 4 


1 11 


4 1} 


8 


80 


11 


13 6 


Ha 


1 


1 


»! 


•54 


1 6 


1 11 


4 2^ 


4 


10 8 


14 8 


1 11 4 


•op 


1 
1; 


2 


44 


•55 


1 5 


2 


4 a 


6 


13 4 


18 4 


1 19 a 


foe 


2i 


6i 


•56 


1 5 


2 04 


4 4 


6 


16 


12 


2 7 


w 


2 


3 


6i 


•57 


1 6 


2 1 


4 ^ 

4 64 


7 


18 8 


16 8 


2 14 10 


roe 


^i 


8^ 


7'. 


•68 


1 64 


2 U 


8 


1 14 


1 94 


3 2 8 


Ifo 


2} 


8 


84 


•59 


1 61 


2 1 


4 74 

4 84 


9 


1 40 


1 18 


3 10 6 


8 


4! 


lOi 


•60 


1 7 


2 2 


10 


1 68 


1 16 8 


8 18 4 


!11 


32 


4 


•61 


1 n 


2 2 


4 1^ 


20 


2 13 4 


8 13 4 


7 16 8 


♦12 


6 


lU 


•62 


1 l\ 


2 ^ 


80 


4 00 


5 10 


11 15 


!13 


4 


6 


1 


•63 


1 8 


2 8 


4 11 


40 


6 68 


7 6 8 


16 13 4 


tl4 


^ 


6 


1 1 


•64 


1 8^ 


2 4 


5 


60 


6 13 4 


9 84 


19 11 8 


'16 


eh 


1 2 


•65 


1 84 


2 44 


6 1 


60 


8 00 


11 


23 10 


116 


6 


7 


1 8 


•66 


1 9 


2 6 


6 2 


70 


9 68 


12 16 8 


27 8 4 


;i7 


% 


n 


1 8f 


•67 


I % 


2 54 
2 6 


5 2| 


80 


10 18 4 


14 18 4 


SI 6 8 


!l8 


7 


1 4 


•68 


6 8| 


90 


12 


16 10 


35 5 


:19 


6 


8 


1 6! 


•69 


1 10 


2 6 
2 6 


6 4| 


100 


13 6 8 


18 6 8 


39 3 4 


ISO 


^ 


a 


1 6i 


•70 


1 104 


5 6 


200 


26 18 4 


36 13 4 


78 6 8 


•21 


9 


1 74 


•71 


1 104 


2 7 


6 6r 


800 


40 00 


65 00 


117 10 


♦22 


7 


9i 


1 84 


•72 


1 11 


2 74 


6 7 


400 


63 68 


73 6 8 


156 13 4 


:23 


li 


10 


1 94 


•73 


1 114 


2 8 


6 8 


500 


66 18 4 


91 13 4 


195 16 8 


124 


10| 


1 104 


•74 


1 114 


2 84 


6 9 


600 


80 00 


110 


236 


26 


8 


11 


1 111 


•75 


2 


2 9 


6 10 


700 


93 6 8 


128 6 8 


274 3 4 


)26 


8* 


i^i 


2 0| 


•76 


2 01 


2 94 


6 111 


800 


106 13 4 


146 13 4 


813 6 8 


•27 


S 


11 


2 l| 


•77 


2 Oi 


2 9 


6 Of 


900 


120 


165 


352 10 


r28 


a 


1 


2 84 


•78 


2 OJ 


2 10 


6 1; 


1000 


133 6 8 


183 6 8 


891 13 4 


«2d 


ft 


1 


2 8i 


•79 


2 li 


2 10 


6 SJ 


1100 


146 13 4 


201 13 4 


430 16 8 


!30 


9 


1 1 


2 4 


•80 


2 14 


2 11 


6 8 


1200 


160 


220 


470 


r31 


9| 


1 li 


2 6 


•81 


2 IJ 


2 114 


6 4 


1300 


173 6 8 


238 6 8 


609 3 4 


fd2 


10 


1 2 


2 6 


•82 


2 2 


3 


6 6 


1400 


186 13 4 


256 13 4 


548 6 8 


J33 


10} 

loi 


1 2i 


2 7 


•83 


2 24 
2 2| 


3 04 


6 6 


1500 


200 00 


275 


687 10 


f34 


1 2I 


2 7} 


•84 


3 


6 6f 


1600 


213 6 8 


293 6 8 


626 13 4 


'36 


1 


1 8^ 


2 a 


•86 


2 3 


3 1 


6 7| 


1700 


226 13 4 


311 13 4 


665 16 8 


f36 


111 


1 8' '■ 


2 9 


•86 


2 34 


3 li 


6 w 


1800 


240 


330 


706 


37 


1 4 


2 10 


•87 


2 3| 


3 24 
3 24 


6 9} 


1900 


263 68 


348 6 8 


744 3 4 


•38 


1 


1 4 


2 114 


•88 


2 4 


6 104 


2000 


266 13 4 


366 13 4 


783 6 8 


f39 


u 


1 6 


8 04 


•89 


2 4I 


3 8 


6 114 

7 0| 


3000 


400 00 


550 


1176 


•4d 


1 64 


8 14 


•90 


3 34 


4000 


633 68 


733 6 8 


1566 IS 4 


^41 


1 1 


1 6 


3 24 


•91 


2 6 


3 4 


7 14 


6000 


666 13 4 


916 13 4 


1958 6 8 


r42 


1 li 


1 6^ 


3 8l 
3 4l 


•92 


2 54 


3 44 


7 24 


6000 


800 


1100 


2860 


f48 


1 l| 


1 6i 


•93 


2 5| 


3 4 


7 % 


7000 


933 6 8 


1283 6 8 


2741 13 4 


r44 


1 2 


1 7i 


3 bl 


•94 


2 6 


3 6 


8000 


1066 13 4 


1466 13 4 


3133 6 8 


•46 


1 2i 


1 7| 


3 6| 


•95 


2 6{ 


3 6{ 


7 64 


9000 


1200 


1650 


3625 


•46 


1 2i 


1 8 


3 7 


•96 


2 64 


3 6 


7 6 


10000 


1383 6 8 


1833 6 8 


3916 13 4 


•47 


1 3 


1 s\ 


8 8 


•97 


2 7 


3 64 


7 7 


20000 


2666 13 4 


3666 13 4 


7833 6 8 


»48 


1 3i 


1 9 


3 9 


•98 


2 74 


3 7 


7 8 


30000 


4000 


5500 00 


11760 


•40 


1 3i 


1 9J 


3 10 


•99 


2 74 


3 74 


7 9 


40000 


5333 6 8 


7333 6 8 


15666 13 4 


•50 

^ — 


1 4 


1 10 3 11 


100 


2 8 3 8 7 10 


60000 


6666 13 4 


9166 13 4 


19583 6 8 



PART IV.] 



PAPER AND 80AP DUTY. 
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No. 53. 



TABLS 8HOWINO THK DUTY OH PAPBB, HARD 80AP, Ac, AT 1^. PBB POUND', 
AMD ALSO WITH 6 PBR CBNT. ADDFTIONAL. 



lb. 



1 
2 

8 

4 

6 

6 

7 

8 

9 

10 

20 

SO 

40 

60 

60 

70 

80 

90 

100 

110 

120 

180 

140 

160 

leo 

170 
180 
190 
200 
210 
220 
230 
240 
260 
260 
270 
280 
290 
300 
810 
320 
330 
840 
860 
360 
870 
380 
390 
400 
410 



l^d. 
per lb. 



«» 


d. 





H 





8 





M 





6 





n 





9 


OlOi 


1 





1 


14 


1 


8 


2 


6 


8 


9 


6 





6 


8 


7 


6 


8 


9 


10 





11 


8 


12 


6 


13 


9 


16 





16 


8 


17 


6 


18 


9 








1 


8 


2 


6 


8 


9 


6 





6 


8 


7 


6 


8 


9 


10 





11 


8 


12 


6 


18 


9 


16 





16 


8 


17 


6 


18 


9 








1 


8 


2 


6 


3 


9 


6 





6 


8 


7 


6 


8 


9 









8 



Total. 






» 






9i 

11 

1 Oi 
1 2 

1 8 

2 7 
8 11 
6 3 
6 61 

7 10^ 

9 2i 

10 6 

11 9} 

18 U 

14 6i 

16 9 
17 

18 4_ 

19 8i 

1 

2 81 
8 7l 
4 Hi 

6 8 

7 6i 

8 1 

10 2 

11 6 

12 9| 
14 1^ 
16 6i 
16 9 

18 Of 

19 4 


2 

8 Sf 

4 n 

6 Hi 

7 3 

8 6} 
2 9 lOi 
2 11 2| 
2 12 6 
2 13 9f 



lb. 


l^d. 
per lb. 


Total. 


lb. 


lid. 
per lb. 


Total. 


£ 8. 


d. 


£ «. d. 




£ «. 


d. 


£ s. d. 


420 


2 12 


6 


2 16 14 


920 


6 16 





6 9 


430 


2 13 


9 


2 16 U 


980 


6 16 


8 


6 2 02 


440 


2 16 





2 17 9 


940 


6 17 


6 


6 8 4< 


460 


2 16 


8 


2 19 0} 


960 


6 18 


9 


6 8} 


460 


2 17 


6 


8 4A 
8 1 8| 


960 


6 





6 6 


470 


2 18 


9 


970 


6 1 


8 


6 7 82 


480 


3 





8 8 


980 


6 2 


6 


6 8 7 


490 


3 1 


8 


8 4 32 


990 


6 8 


9 


6 9 n\ 


600 


3 2 


6 


8 6 7j 


1000 


6 6 





6 11 8 


610 


8 8 


9 


8 6 lU 


1010 


6 6 


3 


6 12 61 


620 


3 6 





8 8 8 


1020 


6 7 


6 


6 18 10 


630 


3 6 


8 


8 9 62 


1080 


6 8 


9 


6 15 2t 


640 


8 7 


6 


8 10 lOi 


1040 


6 10 





6 16 6 


660 


3 8 


9 


3 12 2i 


1060 


6 11 


8 


6 17 92 


660 


3 10 





8 18 6 


1060 


6 12 


6 


6 19 ll 


670 


3 11 


8 


3 14 9| 


1070 


6 18 


9 


7 6} 


680 


3 12 


6 


8 16 1 


1080 


6 16 





7 19 


690 


3 13 


9 


8 17 6 


1090 


6 16 


8 


7 3 Of 


600 


3 16 





8 18 9 


1100 


6 17 


6 


7 4 4} 


610 


3 16 


8 


4 02 


1200 


7 10 





7 17 6 


620 


3 17 


6 


4 1 4i 


1300 


8 2 


6 


8 10 7} 


630 


3 18 


9 


4 8 8| 


1400 


8 16 





9 8 9 


640 


4 





4 4 


1500 


9 7 


6 


9 16 10} 


660 


4 1 


8 


4 6 8| 


1600 


10 





10 10 


660 


4 2 


6 


4 6 7 


1700 


10 12 


6 


11 8 1} 


670 


4 8 


9 


4 7 llj 


1800 


11 6 





11 16 8 


680 


4 6 





4 9 8 


1900 


11 17 


6 


12 9 4} 


690 


4 6 


8 


4 10 62 
4 11 10} 


2000 


12 10 





18 2 6 


700 


4 7 


6 


2100 


18 2 


6 


18 16 7} 


710 


4 8 


9 


4 13 2i 


2200 


18 16 





14 8 9 


720 


4 10 





4 14 6 


2300 


14 7 


6 


16 1 10} 


780 


4 11 


3 


4 16 92 
4 17 1 


2400 


16 





16 16 


740 


4 12 


6 


2500 


16 12 


6 


16 8 1} 


760 


4 18 


9 


4 18 6i 


2600 


16 5 





17 1 8 


760 


4 16 





4 19 9 


2700 


16 17 


6 


17 14 4} 


770 


4 16 


3 


5 10} 


2800 


17 10 





18 7 6 


780 


4 17 


6 


6 2 4 


2900 


18 2 


6 


19 7} 


790 


4 18 


9 


6 8 8| 


3000 


18 16 





19 18 9 


800 


6 





6 6 


3100 


19 7 


6 


20 6 10} 


810 


6 1 


8 


6 6 82 


3200 


20 





21 


820 


6 2 


6 


6 7 7 


3300 


20 12 


6 


21 18 1} 


830 


6 8 


9 


6 8 1ll 


8400 


21 5 





22 6 3 


840 


6 6 





6 10 8 


3600 


21 17 


6 


22 19 4} 


860 


6 6 


3 


6 11 6f 
6 12 10} 


8600 


22 10 





23 12 6 


860 


6 7 


6 


3700 


23 2 


6 


24 6 7} 


870 


6 8 


9 


6 14 2i 


3800 


23 16 





24 18 9 


880 


6 10 





5 16 6 


3900 


24 7 


6 


25 11 1(^ 


890 


6 11 


8 


6 16 92 


4000 


25 





26 5 


900 


6 12 


6 


6 18 l| 


5000 


31 6 





32 16 3 


910 


6 18 


9 


6 19 6i 
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No. S«. 

TABLE OF UCBiraS DTITnM. 



BEER RETAILERS. 


No. 

1 


At 

£1 2 0^ 


At 
£8 6 12 


"®- £1 2 04 


At 

£8 6 12 


No. 
28 


At 
£1 2 04 


At 

£8 6 12 


1 2 0| 


8 6 12 


16 


16 10 74 


49 12 24 


80 17 2 


92 12 1 


9 


2 4 1 


6 12 8 


16 


17 12 8 


62 18 4 


29 


81 19 24 


96 18 22 


8 


8 6 li 


9 18 6 


17 


18 14 84 


66 4 62 


80 


88 1 8 


99 4 4 


4 


4 8 2 


18 4 7 


18 


19 16 9 


69 10 7 


31 


84 8 84 


102 10 6i 


6 


6 10 2i 


16 10 82 


19 


20 18 94 


62 16 94 


82 


36 6 4 


106 16 8 


6 


6 12 8 


19 16 10 


20 


22 10 


66 2 11 


88 


86 7 44 


109 2 92 


7 


7 14 8} 


28 8 


21 


28 2 104 


69 9 02 


84 


87 9 5 


112 8 111 


8 


8 16 4 


26 9 2 


22 


24 4 11 


72 16 2 


86 


88 11 64 


116 16 l{ 


9 


9 18 4i 


29 16 82 
38 1 64 


28 


26 6 114 


76 1 44 


40 


44 1 8 


182 6 10 


10 


11 6 


24 


26 9 


79 7 6 


60 


66 2 1 


166 7 84 


11 


12 2 6i 


36 7 7| 


26 


27 11 04 


82 18 72 


60 


66 2 6 


198 8 9 


IS 


13 4 6 


39 18 9 


26 


28 18 1 


86 19 9 


70 


77 2 11 


281 10 24 


18 


14 6 6i 


42 19 102 


27 


29 16 14 


89 6 114 


100 


110 4 2 


380 14 7 


14 


16 8 7 


46 6 04 
















TEA AND 1 


roB 


ACCO. 


No. 

1 


Tea. 


Tobacco. 


No. 
16 


Tea. 


Tobacco. 


No. 


Tea. 

1 


Tobacco. 


11 64 


6 8 


8 18 14 


8 18 9 


28 


16 8 2 


7 7 


2 


1 8 r 


10 6 


16 


9 4 8 


4 4 


29 


16 14 84 


7 12 8 


8 


1 14 74 


16 9 


17 


9 16 2^ 


4 9 3 


80 


17 6 3 


7 17 6 


4 


2 6 2 


110 


18 


10 7 9 


4 14 6 


81 


17 17 94 


8 2 9 


6 


2 17 84 


16 8 


19 


10 19 84 


4 19 9 


82 


18 9 4 


8 8 


6 


8 9 8 


1 11 6 


20 


11 10 10 


6 6 


88 


19 104 


8 18 8 


7 


4 94 


1 16 9 


21 


12 2 44 


6 10 8 


M 


19 12 6 


8 18 6 


8 


4 12 4 


2 2 


22 


12 18 11 


6 16 6 


86 


20 8 114 


9 8 9 


9 


6 8 104 


2 7 8 


28 


18 6 64 


6 9 


40 


23 1 8 


10 10 


10 


6 16 6 


2 12 6 


24 


18 17 


6 6 


60 


28 17 1 


18 2 6 


11 


6 6 114 


2 17 9 


26 


14 8 64 


6 11 8 


00 


34 12 6 


16 16 


12 


6 18 6 


8 3 


26 


16 1 


6 16 6 


70 


40 7 11 


18 7 6 


13 


7 10 04 


3 8 8 


27 


16 11 74 


7 19 


100 


67 14 2 


26 6 


14 


8 1 7 


8 13 6 














SPIRIT RETAILERS. 




Under 


Under 


Under 


Under Under I 


Under 


£60 or 
Upwards. 


No. 


£10 per 


£20 per 


£26 per 


£80 per 


£40 per 


£60 per 


1 


Annum. 


Annum. 


Annum. 


Annum. 


Annum. 


Annum. 


2 4 1 


4 8 24 
8 16 44 


6 12 84 


7 14 4 


8 16 42 


9 18 64 


11 6 


2 


4 8 2 


13 4 7 


16 8 8 


17 12 9, 


19 16 10 


22 1 


8 


6 12 8 


13 4 62 


19 16 104 


28 8 


26 9 24 


29 16 8| 


88 1 6 


4 


8 16 4 


17 12 9 


26 9 2 


30 17 4 


86 6 7 


89 18 9 


44 2 


6 


11 6' 


22 in 


38 1 64 


38 11 8 


44 1 112 


49 12 24 


66 2 6 


6 


13 4 6 


26 9 14 


89 18 9 


46 6 


62 18 4 


60 10 7 


66 8 


7 


16 8 7. 


30 17 82 


46 6 04 


64 4 


61 14 94 


69 9 02 


77 8 6 


8 


17 12 8. 


36 6 6 


62 18 4 


61 14 8 


70 11 2 


79 7 6 


88 4 


9 


19 16 9 < 


39 13 84 69 10 74 


69 9 


79 7 62 


89 6 Hi 


99 4 6 


10 


22 10 


44 1 10 66 2 11 


77 8 4 


88 8 11 


99 4 4 


110 6 


11 


24 4 11 


IS 10 Of 72 16 24 


84 17 8 


97 44 


109 2 92 


121 6 6 


12 


26 9 0^ 


52 18 8 79 7 6 


92 12 


106 16 9 


119 1 3 


132 6 


18 


28 18 1 


57 6 64 86 19 94 


100 6 4 


114 18 12 


128 19 84 148 6 6 


14 


30 17 2 


61 14 74, 92 12 1 


108 8 


128 9 4 


138 18 1 164 7 


16 


33 1 3 


66 2 9| 99 4 4 


116 16 


132 6 111 


148 16 6| 


166 7 6 


16 


36 6 4 


70 11 !l05 16 8 


123 9 4 


141 2 4 


168 16 


176 8 


17 


37 9 6 


74 19 24 112 8 114 


131 8 8 


149 18 82 
168 16 1 


168 13 6 187 8 6 


16 


39 18 6:79 7 44 119 1 8 


138 18 


178 11 10 1 196 9 


19 


41 17 7 83 16 6ifll26 18 64 


146 12 4 


167 11 64 


188 10 8 200 9 6 


20 


44 1 8|88 8 9 182 6 10 


164 6 8 


176 7 11 


196 8 9 


220 10 
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No. 85. 

TABLE OF STAMP DUTIES. 

66 G. 3, c. 184 ; 13 & 14 V. c. 97, &c. 



BILLS AND PBOMI880RT NOTES. 



Not exceeding two 

montha after date, or 

sixty days after sight, 

or on demand. 

£ 8. £ a. 8. d. 

2 and not above 6 5 1 10 

6 6 „ 20 1 6 

20 „ 80 2 

30 0' „ 50 2 6 

50 „ 100 3 6 

100 „ 200 4 6 

200 •„ 300 5 

300 „ 500 6 

500 „ 1000 8 6 

1000 „ 2000 12 6 

2000 „ 3000 15 

3000 and upwards ... 25 



For any 
longer 
penod. 

8. d. 

1 6 

2 

2 6 

3 6 

4 6 

5 

6 
8 6 

12 6 

15 

25 

30 



BONDS AND MOBTOAGES. 



Not exceeding 60i 1*. 

Above 50;. and not above 1002. . 2 
100 „ 150 
150 „ 200 
200 „ 250 
250 „ 300 . 
And where the same shall exceed 
3002, then for every 1002, and 
also for any fractional part of 
1002 2 



3 
6 
6 
7 



3d 

6 

9 



3 

6 



6 



CONVEYANCES. 

Purchase, not exceeding 252. 
Above 252. and not above 50 



50 
75 
100 
125 
150 
176 
200 
225 
250 
276 
800 
350 
400 
450 
500 
560 



n 
»» 



n 



tt 






>» 
tf 



tt 
tt 



tt 



It 



75 
100 
125 
150 
175 
200 
225 
250 
275 
300 
350 
400 
450 
500 
550 
600 



And where the purchase shall 
exceed 6002., then for every 
1002., and also for any frac- 
tional part of 1002 



£ *. d. 

2 6 
5 
7 
10 

12 6 

16 

17 6 
10 
12 6 

16 

17 6 

1 10 

1 16 

2 
2 5 
2 10 

2 16 

3 



10 



Above 52. and not above 102. 



LBABBS. 

8. 

Rent not above 62 

1 
1 
2 
2 
6 
7 
10 



10 
15 
20 
26 
60 
76 



It 
tt 



tt 
tt 



15 
20 
26 

60 
75 

100 



And where it shall exceed 1002, 
then for every 502., and also 



d. 
6 

6 

6 

6 




for any fractional part of 502. . 5 



LICENSES. 

Appraisers ; 

Attorneys, London ... 
„ elsewhere . . . . 

Bankers ^ , 

Conveyancers, London . . . 

„ elsewhere . 

Hawkers and pedlars, on foot . 
„ and for each horse, &c., 

used 

„ in Ireland, on foot . 

„ ditto for each horse used 

Makers of playing cards or dice 

Medicine vendors, London . . 

„ and other corporate towns 

„ elsewhere 

Pawnbrokers, London . . 

,, elsewhere . . . 

Plate dealers, from 22. 6s. to . 
For marriages, special . . . 

„ not special 

To hold a perpetual curacy 
Stage carriage drivers, &c. . . 

RECEIPTS. 



£ 8. d. 

2 

12 

8 

30 

12 

8 

4 



For 52. and under 102. 



10 
20 
50 
100 
200 
800 
500 



n 
tt 



tt 
tt 



It 
tt 



20 
60 
100 
200 
300 
500 
1000 



1000 and upwards 
In full of all demands 



4 

2 2 

2 2 

6 

2 
10 
6 

15 

7 10 

6 16 

6 

10 

3 10 
6 



a. d. 
3 
6 



. 1 
. 1 
. 2 
. 4 
. 6 
. 7 
. 10 
. 10 



WARRANT OP ATTORNEY. 

Same as Bond. 



For the other Stamp Duties see Tilslejf'a Stamp Latoa. 
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MI8CBLLANE0U8 TABLES. 



[appendix. 



No. 56. 

TABLS OP ▲88B8SBD TAZJE8 A.KD INGOlOt TAX. 

48 0«o. 8 e. 66; 6 & 6 Vic c 86; U & 16 Vic c. 66, Ac. 



▲UIOBIAL BBABIMOS. 



£ 
8 



Hftving a Coach or CuTiag« . . . 
No Carriage, but chargeable to 

House Tax 14 

Other PerBonfl 12 



d. 







CARRIAOB8. 



Carriages with four wheels : — 



No. 



Per Carriage. 

£ a. d. 



10 



10 

17 



6 
6 

7 
7 
7 







6 



No. Per Carriage. 
£ a. d. 

6 8 4 

7 8 10 

8 8 16 

9 9 16 



8 3 
6 



6 
8 
4 10 



3 



3 5 



For every additional Body . . 

Carriages let by Coachmakers 
without horses, each . . . 

Carriages let with two or more 
horses, except those specified 
below 

Post Chaises 

One-horse Carriages .... 

Unless kept solely for being let 
by the mile, and marked as 
required, then 

Carriages with wheels of less 
than SO inches, drawn by 

Et>nies or mules exceeding 12 
ands, and not 13 in height . 

Exemption. — Carriages with 
wheels of less than 30 inches, 
drawn by ponies or mules not 
exceeding 12 hands. 
Carriages with less than 4 

wheels, except those next 

mentioned 

If kept solely for being let b/ 

the mile, and duly marked . 
Carriages drawn by 2 or more 

horses or mnles 

For every additional Body . . 

Exemption. — Carriage whose 
value never exceeded 21{. and 
marked with name, &c. 

DOOS. 

For every Greyhound . . . 

For every Hound, Pointer, Ac., 

where two are kept .... 

„ where one is kept 

Composition for Hounds . . . 

OAMR. 

Game Keeper, assessed as a £ a. 

servant 16 

„ not so assessed . . 3 IS 



3 5 

3 

4 10 
1 11 6 



£ 
1 





36 



a. 


14 
8 




d. 








d* 

6 



Every other Person . . . . 

HAIB POWOBB. 

Persons wearing or using . . 

BOBSBfl. 

Horses for Riding or Drawing 

Carriages : — 
No. Each Horse. 



£ a. d- 

3 13 6 

£ a. d. 

13 6 



No. 



1 

2 

3 

4 

5 

6 

7or8 



£ 

1 

2 

2 

2 

2 



a. 

8 

7 

12 

15 

16 



2 18 
2 19 



d. 
9 
8 
3 

9 

9 



9 

10 to 12 
18 to 16 

17 

18 

19 

20 



Each Horse. 
£ a. d. 

8 



Horses let without Post Duty 

Race Horses, each 8 

Butchers' Horses 1 




3 
8 

4 
4 
5 
6 
8 
10 
8 



If two only, the 2nd at ... 10 
Horses for Riding, not above I 

13 hands, each 110' 

Other Horses, used In trade, 

and mules, each 10 6 

Horse Dealers' Duty, London . 25 
Elsewhere 12 10 



HOUSES. 

For every inhabited House £ «. 
worth 202. per annum or up- 
wards, if used as a shop or 
farmhouse, for every 20«. of 
the value 

When not so used 

INCOMB TAX. 

For every 209. annual income £ a. 

or property 

Egxmptian. — When the total 

income is less than 1502. 



6i 
9' 



d. 
7 



HALB 8BBVANT8. 



No. Per Servant No. 



1 
2 
3 

4 
6 
6 



£ 
1 
1 
1 
2 
2 
2 



a. 

4 
11 
18 

3 

9 
11 



d. 



6 

6 



Per Servant 
£ s. d. 



7 

8 

9 

10 

11 



2 
2 
3 
3 
3 



12 
16 

1 

6 

16 



All above 11 at the rates last 
mentioned. Bachelors' servants 
are charged 11. each extra. 
Waiters in Taverns, each . . 1 10 
Coachmen, Ac, let on job ..150 

[By 3 V.f e. 17, 10 per cent, additional is ' 
payable on aaaeaaed taxes, except certain 
earrioffea.'] 



INDEX. 



A. 

A. on the Blidlng rule, page 63, 
Aooounts, mode of keeping, 12, 109. 
Acrosplre, 191. 

Actions against officers, 264. 

Additional dntv, table of, 300. 

Adulteration, in beer, 21& 269; in to- 
bacco, 220 ; in tea, 222 ; in coffee, 226 ; 
in cocoa, 226 ; in pepper, 227, 269. 

Aerometer, 188. 

Affidavit to obtain search warrant, 276. 

Agreement to take a house, 276. 

Alcohol, 203 ; specific gravity of, 296. 

Alooholmeter, 209. 

Ale, 217. 

Alehouse license, 268 ; how license ob- 
tained, 266. 

Aliquot parts, 36; tables of, 289, 298. 

Angle, 73 ; to bisect, 74. 

Angular measure, 294. 

Appeal, 266 ; notice of, 284. 

Application for license, 276. 

Appointment of officers, 3, 264. 

Areas, 76 ; to find in gallons, &c., 76 ; 
for semi- squares, 311—316; for rec- 
tangles, 316; for circular segments, 
806, 306 ; for circles from diameters, 
316 — 321 ; for circles f^m circum- 
ferences, 822; for regular polygons, 
802; for head diameters, 324; for 
bung diameters, 326 ; for differences, 
824,826. 

Arithmetic, 21; decimal and mental, 
21 ; tables in, 289—296. 

Assessed taxes, 334. 

Assistants, 7. 

Auctioneer, license for, 268. 

Auctions, ^8 : regulations, 268. 

Authority to demand duty, 276. 

Areraging spirits, 44—46 ; worts, 46, 206. 

AToirdupois weight, 22 ; tables of, 291 ; 
fhtctional parts of, 291. 

B. 

B, on the sliding rule, 68. 

Balance, 187 ; to detect false, 217 ; in 

book-keeping, 180, 184, 186. 
Bates's saccharometer, 196; use of, 206. 
Beads for testing silicated soap, 212. 
Bear or bigg malt 192, 262. 



Beer, 217, 256; brewing 217, 268; li- 
censes, 266; regulations, 260; surrey, 
217; adulteration in, 218; drawback 
on, 262 ; laws relating to, 260. 

Beer dealer, license for, 268. 

Beer retailer, license for, 268 ; table of, 
382; regulations. 260. 

Bill of Exchange, duty on, 888. 

Black lead, to detect in tea, 228. 

Board of Inland Revenue, 229 ; origin of, 
1 ; constitution of, 2, 264 ; powers of, 3, 
264. 

Bodies, regular, 120. 

Body warrant, 276. 

Bond for payment of Excise duty, 277 ; 
on giving up a seizure, 278. 

Bond stamps, 333. 

Book-keeping, 169; single entry, 169; 
double entry, 171 ; precedents in, 178 
—186 ; application to revenue, 169. 

Bottom of vessel, to quarter, 104, 138, 148. 

Brandy, 196 ; specific gravity of, 296. 

Brewers, 217; licenses for, 266; acts 
relating to, 260. 

Bribery, 264. 

Bung Diameter, 166, 160 ; table of areas 
of, 824, 326. 

Bung rod, 168 ; use of, 160. 

Bushel, functions of, 298; to reduce 
inches into, 26, 810 ; divisors and fac- 
tors for, 27, 802. 

Buying run spirits, 271 ; run pajwr, 264 ; 
run malt, 262. 



C. 

C, on the sliding rule, 60. 

Callipers, 168 ; use of, 160, 160. 

Candle makers, 267. 

Carbonate of soda in beer, 218. 

Cask, 168 ; varieties of, 60, 70, 164, 162, 
164; 1st variety, 128; 2d variety, 132; 
8rd variety, 130 ; 4th variety, 118 ; 
Mutton's variety, 69, 70, 168, 163, 164 ; 
Young's variety, 69, 168, 168, 164; 
Todd's variety, 168,168, 164; Kent- 
ish's variety, 168. 163, 164; teble of 
head diameters, 824; table of bung 
diameters, 826; table of differences, 
824, 826; table of dimensions, 827; 
diagonal rod, 164; to measure by, 
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INDEX. 



166; middle diameter to find, 166; to 
measure by, 117, 157 ; to take dimen- 
■lona, 168—100 ; to find head diameter, 
160 ; bang diameter, 160 ; length, leo ; 
wet inches, 161 ; to cast the content, 
161 ; by the head rod, 161 ; by the pen, 
162; by the sliding role, 128, 161; by 
weight, 164, 206, 200 ; to ulUge when 
lying, 166: when standing, 166; to 
mid the wet or dry inches, 166; to 
inch, 167. 

Centre of a circle, 84. 

Certificate, 263, 271. 

Charging duty, 12—10 ; on spirits, 20d— 
906, 260; on malt, 100, 102— 194, 262; 
on hops, 260; on soap, 266, 102, 212; 
on paper, 214, 268. 

Chemist, license for, 267. 

Chemistry, 186. 

Chicory, 226; to detect in ootEBe, 225, 
226. 

Chief office, 2. 

Chocolate, 269 : adulterations in, 226, 227. 

Cider, littnse lor, 258. 

Cigars, 219. 

Circle, 88 ; to find the centra 84 ; to find 
the circumference, 86 ; to find the area, 
86, 87 ; divisor fon 85 ; factor for, 86 ; 
gauge point for, 85 ; to find the areas 
from circumferences, 86, 87, 14)6, 121 ; 
table of, 322. 

Circular areas, table of^ 816 — 821; use 
of, 87, 91, 118, 114, 118, 148, 150, 152, 
157, 166. 

Circular rings, 84, to measure 85. 

Circular sector, 88 ; to measure, 88. 

Circular segment, 88; to meiisnre, 88; 
table of areas of, 306^ 806. 

Circular spindle, 1^. 

Circular zone, 84 ; to measure, 85. 

Circumference, 83 ; table o^ 807 ; to find 
firom diameter, 85; factors, diyisors, 
and gauge points for, 85, 802 ; areas of, 
88, 105, 322. 

Ciroomseribing square, 85 ; civde, 85. 

Cistern, 261. 

Cistern bushels, 192, 262; to calculate, 
100,102; table of, 328. 

Clay soap, 211, 212. 

Cocoa, 226 ; license for, 260 ; regulations, 
269; adulterations in, 226. 

Coffee, 225 ; license for, 260; regulations, 
260; adulteration in, 22& 226. 

Coffey's still, 190—201. 

Collections, 8, 10 ; scheme of, 281—268. 

Collectors, 10; list of, 230, 231. 

Commission, to calculate, 87; table of, 
801. 

GpmmissioneM, Board i3t, 2, 254; names 
of, 220; power of, 254. 

Commitment warrant, for a penalty, 
258,276; for a private still, 271, 278; 
for convej'ing spirits, 271, 270. 

Complaint of overcharge, 266, 270. 

CtMupositlon for hackney carriages, 264. 

Compound proportion, 48,-46. 

Oemponnding spirits^ 44—46. 



Compressed couch, 104, 261. 
Compromise, petition for, 284. 
Concealing Excisable commodities, 266 ; 

information for, 281 ; ditto malt, 281. 
Concentric circlei^ 84. 
Cone, 107; to measure, 107, 106; firus- 

tum of, 106, 112, 113, 114. 
Conical nngulas, 136. 
Conoid, 120; parabolic, 130; frustum of, 

ISO; hyperbolic, 180; frustum of, 131. 
Conveyance stamps, 333. 
Copper, 149; to measure, 150; with a 

rising crown, 161 ; with a falling 

crown, 152 ; with a curb, 153. 
Conch bushels, 100, 192, 262; to calcu- 
late, 102; table of, 328. 
Couch fhime, 261 ; to gauge, 100. 
Country establishment, 3, 280—268. 
Cross diameters, to measure by, 142, 160 

—152. 
Cube, 06 ; to measure, 100. 
Cube root, to extract, 50; on the sliding 

rule, 66 ; by logarithms, 50. 
Cubic measure, 23 ; table of, 294. 
Curved prismoid. 115. 
Customs' laws, 267. 
Cylinder, 00; to measure, 104; areas for, 

816—321 ; frustum of, 00. 
Cylindrical vessel, to gauge, 104. 
Cylindroid, 116. 



D. 

D, on the sliding rule, 60. 

Days, to calculate, 290. 

Dealers in spirits, license for, 267 ; regu- 
lations, 271. 

Decimals, 24; value of, 25; reduction, 
25—81 ; addition and subtraction, 82 
multiplication and division, 32—86 
proportion, 37—45 ; evolution, 46—51 
tables of, 289, 291, 292, 293» 296. 

Declaration of office, 254; in lien of 
oath, 280. 

Declared gravity of worts, 196, 268, 260. 

Demand of duty in danger, 280. 

Detection, instructions for making, 286 ; 
in malt, 193; in soap, 211; in spirits, 
208, 204; in paper, 214 ; in hops, 217 ; 
in beer, 218; in tobacco, 220; in tea, 
222—225; in coflee, 226; in cocoa, 
226 ; In pepper, 227. 

Diagonal scale, 74; rod, 156; line, 74, 
81 ; table of, 826. 

Diameter, 83, 84; to find tram circum- 
ference, 85 ; table of areas, 316—821. 

Dimensions of casks, 327. 160, 160 ; of 
measures of capacity, 293. 

Dipping place, 101, 142. 

Distillation, 189 ; of water, 189 ; of spi- 
rits, 106—206, 268, 270. 

Distiller, license for, 267; regulations^ 
267. 

Distillery vats, 137; to gauge by ordi- 
nates, 138; by cross diameters, 142. 

Distress, warrant of, 268, 288. 

Districts, 8^ ; scbemea of; 231—268. 
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Dirision, by decimals, 32 ; by the slid- 
ing rale, 68; by logarithms, 36; to 
shorten, 34^^36. 

Division officers, 8. 

Divisors, 32, 68 ; for finding factors, 27 ; 
for soap, 266 ; for gallons and bushels, 
28, 27, 76 ; for circumferences, 86 ; table 
of, 302. 

Double-action still, 202. 

Double duty, penalty of, 266, 280 ; infor- 
mation for, 282. 

Double entry, book-keeping by, 171 — 
186. 

Double frustum of a cone, 113. 

Double prlsmoid, 117. 

Doubtful curves, 92 ; to measure, 93—96. 

Drawback, on hops, 260 ; on malt, 262 ; 
on paper, 264; on soap, 267; on spi- 
rits, 271 ; on tobacco, 273. 

Drip, 136, 141, 144. 

Duties, list of, 268—274. 

Duty, how charged, 12 — 19 ; demand of, 
280 ; authority for, 276 ; bond for, 277 ; 
guarantee for, 281; to calculate, 84, 
89 ; tables of, 329—333 ; additipnal 6 
per cent. 300. 

E. 

Ellipsis, 89; to describe, 90; to find the 
circumference of, 90. 

Elliptical prism, to measure, 106. 

Elliptical vessel, to measure, 138—142. 

England, duty on spirits in, 267 ; licenses 
in, 267 : gravity of worts allowed in, 
2^; allowance for waste from low 
wines, 269. 

English collections and districts, 231, &c. 

Entry of premises and utensils, 256 ; by 
whom to be made, 256 ; mode of prov- 
ing, 256 ; form of, 280 ; withdrawal of. 



Equidistant ordinates, 93—95. 

Establishment, 229, &e, 

Eyaporation, 189, 199. 

Evolution, 46. 

Examiners, 9. 

Excise duties, origin of, 1; mode of 

charging, 12— 19 ; gross receipts of, 2 ; 

list of, 268-274, 
Excise Establishment, 3, 229, &c. 
Expectants, 6. 
Exporting goods on drawback, 256. 

F. 

Factors, 28, 58, 86; to find, 28; use of, 58; 
table of, 302 ; for salaries, 299 ; use of, 
SO 

Feints, 199, 205, 269. 

Fermentation for distillation, 197; for 
brewing, 217. 

Five regular bodies, 120. 

Floor, malt, 100, 101, 192, 262; to calcu- 
late, 101, 192. 

Foot-walk officer, 8. 

Forms, 276—288; list of, viiL 



Fractional parts of a pound sterling, 
tables of, 289,298; ofper.centages,298; 
of a pound avoirdupois, 291; of a 
gallon, 292; of a bushel, 293. 

Fractions, vulgar, 21; decimal, 24; to 
reduce to a decimal, 26. 

Frustum, 106; of a prism, 99; of a 
square pyramid, 109; of a triangular 
pyramid. 111; of a hexagonal pyra- 
mid, 111 ; of a cone, 112 ; of a sphere, 
124 ; of a spheroid, 128 ; of a parabolic 
conoid, ISO; of a parabolic spindle, 
132. 

G. 

Gallons, factors for, 29, 85, 107, 106, 121 ; 
divisors for, 29, 86, 107, 10& 121; 
gauge points for, 62, 85, 107, lOl 121 ; 
fractional parts of, 292; for reducing 
inches into, 309 ; areas of semi-sqnares 
in, 311—316 ; areas of circles in, 316— 
321 ; from circumferences in, 822. 

Game license, 259, 333; regulations, 259. 

Gauge points 62, 86, 107; to find, 63; 
use ot, 63; table of, 302; diagram of, 
70. 

Gauging regularly formed bodies, 98 — 
133; irregular vessels, 134— 166; by 
ordinates, 187; stills, 144; coppers, 
149; casks. 153; malt floors, 167; 
ungulas, 134. 

General laws and regulations, 264 — 258. 

Geometrical mean, 38, 49, 64. 

Geometry, 74. 

Gravity specific, 24, 42, 187 ; table of, 296. 

Gravity of worts, 196, 198, 268 ; to ascer- 
tain, 206 ; to calculate, 203. 

Grocers in Ireland, 267. 

Guarantee of duties, 281. 

Gunter's line, 63, 

H. 

Hackney carriage duty and license, 268, 
260; regulations, 260. 

Hawkers, license for, 333 ; of run spirits, 
271; of tobacco, 273. 

Head diameters, table of areas of, 324^; 
use of, 129, 133. 

Head rod, 156, 159 ; use of, 169, 161. 

Hearing, summons to attend, 287. 

Hexagon, 83. 

Hexagonal prism, 96 ; to measure, 104. 

Honey in beer, 217 ; in tobacco, 221. 

Hops, 216, caring, 216; duty, 260; regu- 
lations, 260; survey, 216; preventing 
fraud in, 217 ; drawback, 260. 

House, agreement for taking, 276 ; notice 
to quit, 284. 

House duty, 384. 

Hydrometer, 188, 208 ; use of, 207 ; indi- 
cations on, 296. 

Hydrostatic balance, 188. 

Hyperbola, 91 ; to measure, 92. 

Hyperbolic conoid, 129 ; to measure, 181. 

Hyperbolic spindle, 182; to measure, 
132. 

G a 
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I. 

Imltetloii pepper, 228; tea^ 222; cotttBj 
226; ooooft,227. 

Imperial measure, 23, 291—294. 

Indies, to oonvert into lb., 306; Into 
gallons, 300 ; into bushels, 310. 

Inching a sqoare finutom, 110 ; a conical 
frustum, 113; a spherical segment, 
128 ; a spherical xone, 126 ; a large dis- 
tillery vat, 141 ; a small distillery yat, 
144 ; a still, 148; a cask, 187. 

Income tax, 884 ; table of, 801. 

Incumbrances, to measure a yessel with, 
146»14a 

Information for recorery of a penalty, 
281 ; for depositing goods to evade the 
dnty, 281 ; for flnaudolently depositing 
malt, 281 ; for double duty due, 282 ; 
for double duty after demaiid, 288. 

Informer's moiety, 257. 

Inland Rerenae, Board of, 2, 254. 

Instructions for making a seixure, 285 ; 
for making a statement^ 285; for 
writing a theme, 287. 

Interest, to calculate, 87, 46, 50 ; tabla of, 
at 5 per cent, 800; at different rates, 
299,801. 

luTolntion, 47. 

Ireland, countervailing duty on removal 
to or Arom, 267; gravity of vorts 
allowed in, 268. 

Irish collections and districts, 260. 

Irregular curves, 92 ; to measure, 94, 96. 

Irregular malt floonLl67. 

Irregular polygons, 82 ; to measure, 82. 

Irregular prisms, 99 ; to measure, 106. 

J. 

Journal, 176. 

Justices, proceedings before, 257. 

K. 
Kiln (Malt), 191, 194. 

L. 

Laws relating to commis8i<»iera and 
officers, 254; entries, 255; licenses, 
255; surrey and collection of duty, 
256; permits, 256; exporting goods on 
drawback, 256; concealed goodd, un- 
entered manufactures, and search war- 
rants, 256 ; seizures and penalties, 257 ; 
summary proceedings, 257; auctions, 
258; beer, 258; coffee, tea, cocoa, 
chocolate, and pepper, 250; game, 259; 
hackney carriages, 259; hops, 260; 
malt, 260; paper, 262; passage vessels, 
264; post horses, 264; soap^ 266; 
spirits, 267 ; stege carriages and rail- 
ways, 272; sugar, 272; sweets, 278; 
tobacco, 273 ; vinegar, 278 ; wine, 274. 

Leaves, mixing with tea, 222 ; with to- 
bacco, 221. 

Ledger, 179. 

Levy warrant, 283. 



Lieense, applieation for, 276. 

Licensed tradersi to put up their names, 

Ac, 256. 
Licenses, duties on, 17, 268—274; tables 

of, 332; regulations relatfang to, 966; 

to calculate duties on, 39. 
Lien for duties and penalties, 256. 
Life assurance, 12 ; payments to, 299. 
Line MD, 66; X, 68. 
Lineal measure, 294. 
Lines A and B, 53; G and D, 60; of 

Biunbers, 58 ; to construct, 56 ; variety, 

70; ullage, 71 ; parallel, 78. 
Linseed in pepper, 227« 
Logarithmic scale, 64; tables, 803, 304. 
Logarithms, 34, 48, 68; to multiply by, 

84; to divide by, 84; to extraet the 

square root by, 48; to extract the cube 

root by, 50 ; table ci, 806, 304 ; nse of, 35. 
Logwood in tea, 223. 
London Establishment, 229. 
Low wines, 199 ; to charge the duty on, 

906,209. 
Low wines receiver, 199, 26& 
Lone, 80. 

M. 

M. D., on the sliding^mle, 66; use of, 68. 

Malt, 180 ; process of making, 189 ; dn^, 
260 ; to calculate, 40, 41 ; table of, 829 ; 
drawback and allowanoe, 262; regula- 
tions, 261; survey, 192; to detect 
frauds in, 198 ; information for conceal- 
ing, 281, 193; table of net bushels, 888; 
couch, 261 ; to gauge, 100 ; cistern, 261 ; 
to gauge, 100; floor, 261 ; to gao^e, 101, 
116, 119, 167, 192 ; kiln, 191. 

Malt roasters, license for, 261. 

Maltster, license for, 260; duties of; 261, 
282. 

Mashing for distillation, 196; for brew- 
ing, 217. 

Mean proportional, 49; on the sliding 
rule, 64. 

Measures, 23, 26, 31 ; tables of. 292—296. 

Measures of capacity, 23 ; standard of, 28; 
table for Uqtiids, 292; for dry goods, 293. 

Medicated spirits, 267. 

Mensuration, 73 ; of lines and angles, 73 ; 
of superficies, 73 ; of BoHds, 96. 

Mental arithmetic, 21, 40. 

Mitigation of penalties, 257. 

Mixtures (spirit), 267. 

Molasses in beer, 217 ; In tobacco, 221. 

Money, 22, 26, 81 ; table of, 288. 

Mortgage stamps, 883. 

Multiplication, by decimals, 82 ; by the 
sliding-rule, 57; by logarithms, 35; 
to shorten, SS—W. 

Mustard-seed In pepper, 227. 

N. 

Naphtha, 210. 

Net bushels of malt, to ealcalato, 192, 
262; table of, 828. 
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Notation, dedaial, 26; on the sliding^ 

rule, 66, 61. 
Notice for commencing an operation, 288 ; 

of appeal, 284; to qiUt a houM^ 284. 
Numbers (line of), 68, 66. 

0. 

Oath of office, 264 ; declaration in lieu of, 
280. 

Obstruction, 267. 

Octagon, 88. 

Officers of Exelse, 8, 264: appointment, 
8, 264 ; different ranks of, 6—10 ; advibe 
to. 4— 7; order of promotion, 4; powers 
of, 264—267; privileges, 264; actions 
against, 264. 

Operation, notice for eommencing, 288. 

Opium in oeer, 218. 

Order for instnictions, 8. 

Ordinates equidistant, 92; measuring 
surfaces by, 92; to draw, 188; to find 
the area, 94 ; to measure vessels by, 138. 

Origin of Excise Duties, 1. 

Oval, 89. 

Overieharge, complaint of, 279. 



P. 

Paper, 218; making, 213; duty, 262; 
table of, 881 ; regulations, 262 ; survey, 
214 ; drawbacks, 264 ; allowances, 264. 

Paper-maker, lioenae for, 262. 

Paper-stainers, 264. 

Parabola, 91 ; to measure, 91. 

Parabolic conoid, 129; to measure, 180. 

Parabolic spindle, 182 ; to measure, 182. 

Parallel lines, 78; to draw, 138. 

Parallelogram, 76; to measure. 77—79. 

Parallelopipedon, 99; to measure, 100. 

Paridi apprentices, offioera not to take, 
264. 

Parish offices, officers not to serve in, 264. 

Passage vessels, license for, 264. 

Pasteboard, 262. 

Pasteboud-makers, 264. 

Penalties, 267 ; prosecution for, 267 ; in- 
formation for, 281 ; summons for, 287. 

Pentagon, 82. 

Pentagonal prism, 98. 

Pepper, 227 ; license for, 269 ; regulations, 
269; adulteration in, 227. 

Per-centages, to calculate, d& 41 : table 
of, 298. 

PerAimers, 267. 

Permits, 266. 

Perpendicular lines, 78; to draw, 74. 

Petition for promotion, 284 ; for removal, 
284 ; for compromise, 284. 

Piperine, 228. 

Plane geometry, 73. 

Polygons, regular, 82, 802 ; irregular, 82. 

Post-horses, duty on, 264; regulations, 
264 ; allowances to, 299. 

Postmasters' license, 264; composition, 
264. 



Pounds sterling, 22; table of decimals 

for, 289. 
Pounds weight, 22; standard for, 22; 

tables of, 291 ; table for reducing inches 

to, 806. 
Prices to calculate, 34, 89; tables of, 291. 
Printers. 264. 

Prismoids, 106; to measure, 114—118. 
Prisms, 98 ; to measure, 100. 
Private still, seizure oil 271; statement 

of, 286 ; commitment for working, 278. 
Privileges of officers, 264. 
Proceedings for penalty, 267. 
Progression, 36> 63, 60. 
Promotiofl, order of, 4—10; petition for, 

284. 
Proof (eridenoe), 267. 
Proof (spirits), 208 ; to reduce to, 44, 206 ; 

tables of, 828. 
PropertT-tax, 884. 
Proportion, 37 ; rule for, 89 ; by the 

sliding-rule, 68; compound, 43; ex- 

amples in, 46. 
Proportional (meanX 49, 64. 
Proportionals to squares and roots, 64. 
Prosecution for duties and penalties, 267. 
Publicans' licenses, 266, 267 ; table of 

332. 
Pyramid, 106 ; to measure, 107, 106. 
Pyramidical firustnm, 106; to measure, 

109, 110, 111. 
Pyramidical ungulas, 186. 
Pyroligneoua acid, 210. 

Q. 

Qualifications necessary for an officer, 
4—19. 

R. 

Bailways,272. 

Receipt stamps, 883. 

Rectangles, 76 ; to measure, 77, &c.; table 
of areas for, 816. 

Rectangular distilleiy vessel, 108. 

Rectangular prismoid, 114. 

Rectifier, license for, 267 ; regulations, 270. 

Reducing spirits, 44 ; rules for, 44 4 6 ; 
tables for, 828. 

Reduction. 26; to a decimal, 26—80 ; to a 
vulgar nraeiion, 80 ; to a leas denomi- 
nation, 22 ; to a greater ditto> 81. 

Regular bodies, 120; to measure, 120. 

Regular polygons, 82; to measure, 83; 
table of, 302. 

Regulations, general, 264—258; special, 
268-274. 

Removid, petition for, 284. 

Removing spirits without permit or cer- 
tificate, 271 ; commitment for, 279. 

Report, instructions for making, 286 ; of 
the seizure of a still, 286. 

Retail beer license, 258; spirit license 
267. 

Retort, 189. 

Rice in pepper, 227. 

Ride officer, 7. 

Right lines, 73. 
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RoMtod gndn mixed with ooffee, 286. 

Roll tobacco, 219. 

BootB and sqaaTefl, 46, 47 ; and cubes, 47; 

to extract, 47—51 ; by logarithms, 48, 

80 ; by sllding-rale, 63, 65. 
Rounds (CoUeetox'B), 18, 281—268. 
Kale of Three, 89 ; rale for, 89 ; by the 

sliding-mla, 58; double, 46. 

8. 

Saoeharine matter in beer, 217; in to- 
bacco, 280; in malt, 189. 

8aocharometer, 189, 196; to use, 206. 

Salaries, to calculate, 89, 40, 59 ; factors 
for, 299; use of, 80. 

Salt in beer, 218 ; for testing soap, 212. 

Saltpetre in tobaooo^ 221. 

Scale, plain, 74. 

Schemes of collections and districts, 281 
—253. 

Sooteh collections and districts, 247. 

Scotland, countervailing? duties on f«- 
moTing to or from, 267; gravity of 
worts allowed in, 268. 

Search warrant, 256, 285; affidavit for, 
275. 

Sector of circle, 88; to moMure, 88. 

Segment of a circle, 88 ; of a sphere, 122; 
of a spheroid, 128. 

Seizures, 257 ; instructions for making, 
285 ; bond on giving np, 278. 

Semi-squares, 76 ; table of, 811—815 ; 
use of, 76, 78, 109, 110. 

Sikes's hydrometer, 208 ; use of, 207—809 ; 
specific gravity according to its indi- 
cations, 296. 

Silicated soap, 211 ; to test, 212. 

Single entry, 169. 

Sllding-rule, 62 ; origin of, 53, 65, 68, 71 ; 
description of the different lines, 58— 
72; use of, 53— 72. 

Snuli; 219, 273. 

Soap, 210; different kinds of, 211, 266; 
making, 210; duty, 265; to calculate, 
102; teble of, 381; regulations. 265; 
survey, 212; adulterations, 212; test 
for silicated, 212 ; specific gravity, 212, 
266, 296 ; drawback, 267 ; allowance, 267. 

Soap frames, 266 ; to gr&uge, 102. 

Soapmaker's license, 265. 

Solid measure, 23 ; table of, 294. 

Solids, mensuration of, 96. 

Specific gravity, 23, 24, 42, 187; of a 
fluid, 24, 188; of a solid, 24, 188; ef 
soap, 42, 59; of spirits, 43, 203, 206, 
209, 296 ; toble of, 296 ; use of, 24. 

Sphere, 120 ; to measure, 121 ; to find the 
superficies of, 121 ; fhistum of, 122, 124 ; 
segment of, 122. 

Spherical segment, 122 ; to measure, 122. 

Spherical zone, 122; to measure, 124. 

Spheroid, 126 ; to measure, 127 ; segment 
of, 128 ; middle frustrum of, 128. 

Spindle, 181; to measure, 132: frustum 
of, 132. 

Spirit dealers, 267, 271. 



Spirit duties, table of, 880. 

Spirit mixtures, 267. 

Spirit receiver, 199. 

Spirit retailers, 867, 271 ; license duties, 

S32 

Spirite, 195; distillation of, 195—803; 
specific gravity of, 203, 206, 296; 
strength of, 208 ; duties, 267; toble of, 
830; regulations, 267—272; survey, 
803; to try the strength, 207; to re- 
duce, 44—46 ; to average, 45 ; to com- 
pound, 45; to weigh, 208; removal to 
Scotland and Ireland, 867, 271 ; draw- 
backs, £71 ; allowances, 271. 

Square, 75, 76 ; a number, how to, 47 ; by 
the sUding-rule, 61, 62, 64; to measure, 
77. 

Square measure, 294. 

Square prism, 98. 

Square pyramid, 107 ; fmstnm of, 109. 

Square root, 46 ; to extract, 47 ; by 
logarithms, 48 ; by the sliding-rule, 63. 

Square vessel, to measure, 100. 

Stage carriages, duty, 272 ; license, 272 ; 
regulations, 272. 

Stamp duties, 333. 

Standard money, 22, 289; weights, 22; 
291 ; measures, 23, 292—295. 

Statement, instructions for making, 286 ; 
of the seizure of a still, 286. 

Stationers, 264. 

Stations of officers, 229—253. 

Sterling money, 22 ; table of, 289. 

Still, 189 ; common for spirite, 199 ; 
Coffey's, 200; M'Cnlloch's, 202; size 
allowed, 268; chemist using, 267; to 
gauge, 145; to inch and tabulate, 146; 
the globular part of, 124, 125 ; private, 
271; report of the Heiznre of a, 286; 
commitment for working, 278. 

Still head, to gauge, 145. 

Still-makers in Ireland and Scotland, 267. 

Strength of spirite, 203, 296 ; how found, 
207. 

Subtraction, 82. 

Sugar, 216; making, 216; duty, 272; 
regulations, 272; survey, 216; in 
tobacco, 221. 

Summary proceedings, 257, 276, 281—283, 
287. 

Summons, for recovery of penalty, 287 ; 
time for serving, 267; for a witness, 
287. 

Superannuation allowance, 11, 256, 299. 

Supernumerary officers, 6. 

SuperficUl measure, 294. 

Superficies, mensuration of, 73. 

Supervisors, 7, 9. 

Survey, on malt, 192, 261 ; spirits, 203, 
268; soap, 211, 265; paper, 214, 268; 
sugar, 215, 272 ; hops, 216, 860 ; beer, 
217, 258 ; tobacco, 219, 278; coffee, tea, 
cocoa, and chocolate, 223—228; 269; 
general power of, 256. 

Surveying department, peculiarities of, 
8 ; different ranks in, 3 — 11 ; achemea 
of, 231—253. 
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Surveying General EzAminen, 10: list 

of, 280. 
Surveying OfBoen, 6. 
SweeU, license, 278; regolations, 278. 

T. 

Tables, list of, Ix. 

Tabulating, a square frustum, 110; a 
conical frustum, 118 ; a spherical seg- 
ment^ 123; a spherical zone, 126: a 
large distillery vat, 141 ; a small ais- 
tillery vat, 144 ; a still, 148. 

Tallow-melters, 267. 

Tangent, 84. 

Tea, license, 259 ; table of 832 ; regula- 
tions, 269; dring the leaves, 223; 
substituting other leaves, 222 ; adnlte- 
ratioui 228 ; using a second time, 224. 

Time, 23, 27, 40 ; tables, of, 290. 

Tobacco, 219 ; manufacture of, 219 ; 
license, 278; table of, 882; regulations, 
278; Burvev, 220; adulteration of, 221. 

Top, of vessel to quarter, 104. 

Trapezium, 81 ; to measure, 81. 

Trapezoid, 81; to measure, 81^ 

Trial, summons to attend, 287. 

Trial balance, 180. 

Triangle, 79 ; to measnre, 79, 80. 

Triangular prism, 98; to measuie, 104. 

U. 

Ullage lines, 71 ; use of, 72. 

Ullaging, a standing cask, 72, 106; a 

lying cask, 72, 166. 
Unentered places, 266, 266. 
Ungulas, 184: pxlsmatical, 184; pyra- 

midicaJ, 186. 120 ; conical, 136. 
Unmalted grain, 192, 194. 



V. 

Variety lines, 70; use of, 71. 
Vinesar, license for, 278. 
Voucher, 266. 
Vulgar fractions, 21, 24, 60. 



W. 

Warehousing spirits, 270. 
Wages, to calculate, 89^40, 60. 
Warrant, to search, 286; to levy, 288; 

of commitment for a penalty, 276; for 

a private still, 278; for conveying 

spirits, 279. 
Wash still, to gauge, 146. 
Waste book, 172. 

Wedge, 106 ; to measure, 119, 120, 186. 
Weights and measures, 22, 28, 81 ; acts 

relating to, 22, 28; tables of, 291--296. 
Widows' fxmd, 12, 299. 
Will, form of, 28B. 
Wine, license for 274 ; regulations, 274. 



Withdrawal of entry, 288. 

Woollgar's line, X, 68—70, 162. 

Worts, 196, 196; to find the gravity of, 
206 ; to average, 46, 207 ; to calculate 
duty on, 204 ; attenuation of, 197, 203, 
269. 

X. 

X, line on the sUdlog-ruIe, 68 ; use of, 69, 
70,162. 

Z. 

Zone of a sphere, 122; how to measure, 
124, 126; of a spheroid, 126; how to 
measure, 128. 



THE END. 
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